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(57) Abstract 

Nai^Uhalene amides cf Ikmuia d) wherein the substitueot cootahdng A is bound to the 6- or 7- position of the 2-na{^thol system; 
ifae sobsdtuent oontainiag B is bound to the benzene ring at any fee position; R < ii hydrogen or methyl; R^ it hydiogen. fluorine, chlorine 
er -OCRs, which is bound to the naphthalene system at any positions except the 2* and the one oeoqHed 1^ the other substituem; R^ is 
liydPOgcn. ihiociae, chlorine or tromfaie; A- U -CO-NR< or -NR<-CO gnxq>. ^^^ciein R< is hydrogen or methyl; B is a 54etrazolyl or 
«(^OORS group* wheiehi R^ Is faydiofen, a (Ci-Cl^O-alicyl or a pheaylaOcyl gm^ of lets tfian 10 carbon atoms; mls0orl;nandpaze 
ntegea fton 0 to 6, widi the pioviso that a ^ p is less or equal to 6: as wdl as the solvates and pfaannaceotscaliy aeo^Kable salts thereof, 
have leukotriene antagonistic action. 
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WAPHTHALKlfg AMIDRS HAVIMG LBUXQTRIgllB-ANTAGQlf ISTTC 

ACTIOW 

The present isvention relates to novel naphthalene 
amides, the pbarmaceutically acceptable salts and sol- 
vates thereof and pharmaceutical conpositions containing 
them, having a leukotriene-antagonistic activity. The 
5 present invention also relates to a process for the 
preparation of the novel naphthalene amides, as well as 
to the therapeutic use thereof. 
TECHWQLPglCAL BACKgROVHP 

It is well kno%m that most eicosanoids, prosta- 

10 glandins, leukotrienes and related compounds derive from 
a fatty acid having 20 carbons and 4 tinsaturations , cal- 
led arachidonic acid (AA), which fundamentally 
esterifies the hydroxyl at the 2- position of the 
glycerol of the phospholipids contained in the cell 

15 membranes. AA is released from the phospholipid 
containing it by the action of a lipase, phospholipase 
Aj (PLA2) ("CRC Handbook of Bicosanoids and Related 
Lipids**, vol. ZZ, Bd. A.L.Willis, CR8 Press Znc. , 
Florida (1989} >. After being released AA is metabolized 

20 in mammals mainly by two different pathways or ensyme 
systems. Through cyclooxygenase it produces prosta- 
glandins and thromboxanes, the most significant being 
POE2 and TxA2# which are directly involved in inflam- 
mation (Higgs et al. Annals of Clinical Research, 16, 

25 287 (1984) )• Through lipo-oxygenase it produces leuko- 
trienes, the most important being LTB^^ and the peptide- 
leukotrienes LTC^, LTO^ and LTB^« All of them are also 
involved in inflammatory reactions, exhibiting 
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chemotactic activities, stimulating the secretion of 
l780somic enzymes and playing an important role in 
immediate hypersensitivity reactions (Bailey and Casey, 
Ann. Rep. Med. Chem.^ U, 203 (1982)). Leiikotriene LTB^ 
5 is a strong chemotactic agent which promotes the 
infiltration of leukocytes and their subsequent 
de granulation. (Salmon et al.. Prog. Drug Res., 21, 9 
(1991)). It has been widely shown that LTC^ and LTD^ 
have strong constrictive action on human bronchi (Dahlen 

10 et al.. Nature, 288, 484 (1980)}, causing the 
obstruction of airways by inflammation and mucus 
production (Marom et al.. Am. Rev. Resp. Dis., 126 , 449 
(1982)), being thus involved in the pathogenesis of 
bronchial asthma/ chronic bronchitis ^ allergic rhinitis, 

15 etc. Peptide-leukotrienes also bring about a blood 
extravasation caused by the increase of vascular perme- 
ability (Camp et al., Br. J. Pharmacol., fij^, 497 (1883)) 
and are involved in some inflammatory diseases such as 
atopic eczema and psoriasis* On the other hand, several 

20 effects of peptlde«*leukotrienes on human cardiovascular 
system have been observed; they are mainly involved in 
the pathogenesis of the ischaemic cardiopathy. This 
relationship has been confirmed by the fact that 
coronary arteries can produce these mediators (Piomelli 

25 et al./ J. Clln« Res*, 33, 521A (1985)). These effects, 
together with the strong contractions observed in heart 
tissue caused by LTC^ and LTD^, suggest that these 
mediators might contribute to other cardiovascular 
disorders, such as coronary spasm, heart anaphylaxis, 

30 cerebral oedema and endotoxic shock. 

From what said above it follows that the control of 
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the biological activity of leuXotrienes through 
compounds which inhibit their release or antagonize 
tbeir effects, represents a new rational approach to the 
prevention « elimination or improvement of different 
5 allergic / anaphylactic, inflammatory and thrombotic 
conditions, in which such mediators are involved. 

In literature some compounds have been described 
that can be considered as structurally related to the 
compounds of the present invention, having an inhibiting 

10 action on enzyme 5-lypoxygenase, and a leukotriene 
antagonistic activity. Kreft A.F. et al. described 2- 
1 6- ( 2-quinolinylmethoxy ) -2-naphthyl ]propionic acid { US 
4,960,892) and derivatives thereof (US 5,084,575), among 
which there are compounds containing sulf onimide , 

15 hydroxamic acid or hydroxamate groups, but the amides of 
the present invention are not included in their general 
formulas • 

On ^h0 other hand, Stevenson D. et al. (US 
4,579,866) described amides having an inhibiting action 

20 on 5-lypoxygenase , but differing from the compounds of 
the present invention in two aspects: first, they 
contain a phenyl instead of a naphthyl; second, they 
contain an allcyl chain with only one carbon atom with or 
without branches between ^he amide ftinction and the 

25 terminal carboxylic acid. In short, they are compounds 
containing a phenylalanine or glycine terminal residue. 

The obtaining of compounds with high leukotriene 
antagonistic activity is still a problem in the therapy. 
The present invention provides a number of novel 

30 compounds that exhibit the above mentioned antagonistic 
action and that are useful in therapy. 
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DTSCLQSURg OF THE IKVgNTIQN 

The present invention relates to novel naphthalene 
amides of general formula 



wherein: 

the substituent containing A is bound to the 6- or 7- 
position of the 2-naphthol system; 

*the substituent containing B is bound to the benzene 
ring at any free position; 

is hydrogen or methyl; 
-S^ is hydrogen, fluorine, chlorine or which is 

bound to the naphthalene system at any position except 
the 2- and the one occupied by the other substituent; 
-r3 is hydrogen, fluorine, chlorine or bromine; 
-A* is a -CO-HH*- or -HR*-CO- group, wherein B* is 
hydrogen or methyl; 

•B is a 5-tetra2olyl or -COOR* group, wherein R^ is 
hydrogen, a (C^"-C^)-alkyl or a phenylalkyl group of less 
than 10 carbon atoms; 
m is 0 or 1; 

n and p are integers from 0 to 6, with the proviso that 
n p is less or equal to 6« 

The present invention also relates to a process for 
the preparation of the novel naphthalene amides, as well 
as the therapeutical use thereof. 

The present invention also relates to the solvates 




2 P 



WO9«/04267 ^^CT/EP95A)2970 

5 

and the pharmaceutically acceptable salts of the amides 
of formula I and particularly the salts represented by 
formula la^ 

5 /- R . R- 

Za 

10 wherein M'*' is an alkali metal cation (e.g. Na***, K***) or 
represents a half amount of an alXaline-earth metal 
cation (e.g. 1/2 Ca^* , 1/2 Mg2+), or a cation deriving 
from an amine or quaternary anmonixim salt (such as 
triethanolanmonium^ tris(hydroxymetbyl)nethylannoniun) . 

15 The compounds of formula I can have one or more 

asymmetric carbons In their structure. The present 
invention comprises ail the possible stereoisomers as 
well as the mixtxires thereof. 

Preferred compotinds are those wherein is 

20 hydrogen and B is a 5-tetrazolyl or COOrS group, wherein 
r5 is hydrogen, methyl, ethyl or benzyl. 

Also preferred are the compounds of formula I 
wherein r3 is hydrogen or chlorine and -A- is -COKH- or 
-HHCO-. 

25 When the stibstituent containing A is bound to the 

6- position of the 2-naphthol system, particularly 
preferred are the compounds of formula I wherein R^ is 
hydrogen, m is 1, and -A- is -MHCO-; or those wherein 
-A- is -CONH- , being n and p integers ranging between 0 

30 and 3. 

When the substituent containing a A is bound to the 
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7- position of the 2-naphthol system, particularly 
preferred are the compoiuids of formula I wherein is 
hydrogen, m is 1 and -A- is -COHH-; or also those 
wherein m is 0, -A- is -COHH-, being n and p integers 
ranging between 0 and 3. 

Particularly preferred compounds of the present 
invention are the following ones: N-[4-{lH-5-tetra- 
zolyl )phenylmethyl3 -2- [ 6- ( 2-quinolinylmethoxy )-2-na- 
phthyllpropananide; 

H- C 3- ( lH-5-tetrazolyl )pheny Inethyl 3 -2- C 6- { 2-quinolinyl- 
laethoxy } -2>napbthyl]propanamide ; 

H-[2-{lH-5-tetra2olyl)phenylmethyl3-2-[6-(2-quinolinyl- 
methoxy ) -2-naphthyl ]propanamide ; 

H-l4-(lH-5-tetrazolyl)methylphenyl]-2-C6-(2-quinolinyl- 
methoxy )-2-naphthyl]propanamide ; 

H-£ 4- ( lH-5-tetrazolyl )»et hylphenyl 3 -2- C*-( 2-quinolinyl- 
methoxy )>2-naphthyl]propanaaiide (sodium salt); 
4- 1 2- 1 6- ( 2-quinolinylmethoxy ) -2-naphthyl Ipropanaraido 3 - 
benzoic acid; 

4- C 4- [ 2- [ 6- ( 2-quinol iny Imethoxy ) - 2-naphthy llpropanami- 
do 3 phenyl Ibtttanoic acid; 

4- 1 2- E 6- ( 2-qtiinolinyimethoxy )-2-naphthy 1 3 propanaraidome- 
thyllbenzoic acid; 

3- 1 2- 1 6- ( 2-quinolinylmethoxy ) -2-naphthyl] propanamidome- 
thyl ] benzoic acid; 

4- t 2- C 6- ( 2-quinol inylmethoxy )- 2-naphthyl ]propanamido3 - 
phenylacetic acid; 

3- C 2- E 6- { 2-quinolinylmethoxy ) -2-naphthy 1 3propanamido ] - 
phenylacetic acid; 

4- E4-E2-C6-C ( 7-chloro-2-quinolinyl > methoxy 3 -2-na- 
phthyl 3 propanamido3 phenyl ] but anoic acid ; 
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ll-[4-(lH-5-t€tra2olyl)phenylmethyl3-6-(2-quinolinylme- 
thoxy )-2-naphthaleneacetamide; 

4- [ 4- [ [ 6- ( 2-quino linylnia thoxy ) -2 -naphthy 1 ] car boxamido ] « 
phenyl Ibutanoic acid; 

N- [ 3- ( lH-5-tet razolyl )phenylniothyl ] -6- ( 2-quinolinylme- 
thoxy)*2-naphthalenecarboxamide; 

4- [ 4- [ [7 - { 2-quiQO liny Imet boxy ) -2-naphthyl ] carboxaniido ] - 
phenyl! but anoic acid; 

K- 1 4- ( lH-5-tetr azolyl >phenyl»ethyl ] -7- ( 2-quinolinylme- 
thoxy)-2-naphthalenecarboxareide; 

4-[2-t[7-( 2-quinoliny Inethoxy ) - 2-naphthy 1 ] carboxamido ] - 
ethyl] benzoic acid; 

H- [ 4- ( IH-S-tetrazolyl )phenylethyl ]-7- ( 2-<iuinolinylme- 
thoxy ) •2-napbthalenecarboxamide ; 

4- C 4- C [ 6- ( 2-quinolinyliMthoxy 2-naphthy 1 ] me thy lanino- 
carbonyl] phenyl] butanoic acid; 

H- C 4- ( lH-5-tetrazoly 1 )phenylpropyl ]-7- ( 2--quinolinylnie- 
thoxy )-2«naphthalenecarboxainide ; 

as well as the carboxylic acid esters described in the 
examples • 

According to the present invention, the compounds 
of general formula I wherein A is -CO-NR^- are obtained 
by a process in which, starting Irom a compound of 
general formula II, 




II 



30 wherein R^, R^, R^ and m have the above defined 
meanings, is reacted with a compound III, 
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wherein R^, n and p have the above defined meanings and 
D can be equivalent to the group B in I or, when B in 
formula I is COOH, then D contains a suitable car boxy- 
protecting group ^ for example as a methyl, ethyl or 
benzyl ester. The reaction between II and III is carried 
out in the presence of a carboxy-activating agent such 
as dicyclohexylcarbodiimide or 1-C3- (di- 

me thy lamino) propyl ]-3-ethylcarbodiimlde and a base such 
as triethylamine or 4-dimethylaminopyridine , in a 
suitable aprotic solvent such as chloroform, methylene 
chloride or H,N-dimethylformamide, at a temperatxire 
ranging between 0.* auid 40 *C for a time from 3 to 24 
hours. In this way, a compound - of formula IVa is 
obtained. 




this compotind coincides with I or is converted into I 
removing any COOH-protecting groups present in D, then, 
when D is for example a methyl, ethyl or benzyl ester, 
can be removed by treatment with a suitable base such as 
lithium or sodium hydroxide in aqueous solution, in a 
suitable organic solvent such as methanol, ethanol or 



9 

tetrahydrofuran, at a temperature ranging between 20 *c 
and the solvent reflux, for a tiree from 1 to 48 hours. 

A compound of general formula I wherein A is -NR^- 
CO- is obtained according to the same process as above, 
5 starting from the compounds V and VI ^ 

2 





10 



2 P 
VI 

15 wherein R^, r2, r3^ „^ ^j^^ p j^^y^ above 

defined meanings. In this way a compound of formula ZVb, 



which coincides to I or is converted into X removing any 
COOH-protecting groups present in D« is obtained as 
described above. 

25 When a given salt of general formula la is desired, 

a compound I can be treated with a suitable base or ion- 
exchanger , according to the conventional chemical 
techniques. Thus, for example, I can be treated with 
sodium hydroxide or tris(hydroxymethyl}metbylamine in a 

30 suitable solvent such as water-reethanol or ethanol 
mixtures, for a time from 15 min to 2 hours, at a 



10 



twerature ranging between 25-C and the solvent reflux. 

A starting product of formula II can be obtained, 
for example, following the synthesis sequence shown in 
scheme 1 « 

Scheae 1 



10 



15 



20 



25 



)0O 

HO 



VIII 

(1) 



vri 

1... (Jt 



•-OCT' 




CCB) — COOMe 

IB 



IX 



R 



R 



CCT 



o 




CH)-COOH 

ID 



II 



30 



in this synthetic sequence, a compound IX can be 
obtained, for example, subjecting a compound Vll to the 
action of a base such as sodium methoxide or sodium 
hydride, thereafter reacting it with a compound VlII, 
wherein r3 represents the groups defined above and X is 
a bromine or chlorine atom, in a suitable organic 
solvent such as benzene, H,K-dimethylformamide or 
tetrahydrofuran, at a temperature ranging between 0* and 
25 'C for a time from 3 to 24 hours (step (1)>. 

A compound 11 can be obtained starting from IX 
(step (2)) by basic hydrolysis as described for the 
preparation of 1 with B«COOB starting from IVa. 
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Analogous I7, a starting compoxind of general formula 
V can be obtained, for example, following the synthetic 
sequence shown in scheme 2. 

Scheme 2 




I 

-(CH>-N-AC 



■■-OX" 



VIII 



^^^^^ °^ I* (3) 

HO R 



<CH) -N-AC U- 

n 14 



'•-ccr 




XI 

2 «1 



15 R-' R 



R 




rCH> -NH 
m 14 

R 



20 In this synthetic sequence a compound ZI Is 

obtained starting from a compound X (step (3)), 
following the same process as described, for the 
preparation of IZ. 

A compound V can be obtained starting from ZI by 

25 hydrolysis with hydrochloric or sulfuric acid, in a 
suitable solvent such as tetrahydrofuran or dioxane, at 
a temperature ranging between 25* and the solvent 
reflux, for a time from 1 to 24 hours (step (4)). 

A starting compound VIZ can be obtained, for 

30 example, following the synthetic sequence shotm in 
scheme 3. 
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Scheme 3 




XX 




VI lb (VII with E^sH and msl) 



VIXc (VII with R^aCHj and a«l) 



wo 
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In this sequence the starting product is a compound 
of general fornula XII, wherein r2 represents the groups 
described above and P represents a suitable hydroxy- 
prot acting group, such as a j»ethyl or 
5 t-butyldimethylsilyl group. Said conpound can be 
obtained easily starting from the corresponding 
hydroxynaphthoic acids, following preparation processes 
described in literature (Gray 6.W. et al., J. Chem. 
Soc, 678 10 (1954) and Daines et al., WO 9217172). 

10 Starting from XII, Vila {VII with msO) can be 

obtained removing the protecting group P (step (5)); for 
example when this is a methyl group, it can be removed 
by means of boron tribromide in an organic solvent such 
as methylene chloride or chloroform, at a temperature 

15 ranging between -78* and 0*C for a time from 2 to 8 
hours. When P is a t-butyldimethylsilyl group, it can be 
removed with a base such as potassium carbonate or 
bicarbonate, in a solvent such as tetrahydrofuran, 
methanol or dioxane at a temperature ruiging between 0* 

20 and 50*c, for a time from 2 to 12 hours. 

A compound VXIb (VII with R^«H and m^i) can be 
obtained also starting from a compound ZII. By means of 
a step (6), a conpound ZIt is 8VJ>iected to the action of 
a suitable metal hydride, such as sodium borohydride, in 

25 an solvent such as methanol, ethanol or tetrahydrofuran, 
in the presence of a catalytic amount of water, at a 
temperature ranging between 20 *C and the solvent reflux, 
for a time from 3 to 24 hours: in this way compound ZIII 
is obtained. This compound is subjected to a tosylation 

30 reaction (step (7)) with tosyl chloride in the presence 
of pyridine or triethylamine in methylene chloride, to 
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10 



15 



20 



give a compound of formula XIV, which is treated with 
sodium cyanide in tetrabydrofuran or DHSO at a 
temperature between 25 *C and the solvent reflux to yield 
compound XV (step (8)). The hydrolysis of XV, for 
example with RaOH in ethanol at a temperature ranging 
between 25 'C and the solvent reflux, followed by the 
esterification with methanol in the presence of sulfuric 
acid, gives compound XVli (steps (9) and (10) 
respectively). Finally, the removal of the protecting 
group P/ as described above, can lead to a compound 
Vllb. 

Analogously, a confound VZIc (VII with R^sCH3 
m=l) can be obtained by a synthesis sequence in which 
the starting product is a compound XV. By treating XV 
with a strong base, such as soditun methoxide or 
potassium t->butoxide, in a suitable solvent such as 
tetrahydrofuran or N,N-dimethylformamide, at a 
temperature ranging between -30* and 25 *c for a time 
from 2 to 24 hours (step (12)), a compound XVIII is 
obtained. After that, by hydrolysis of the nitrile group 
present in XVZII (step (13)), esterification of the 
carboxylic group of XIX (step (14)) and elimination of 
the protecting group P in XX (step (15)), as described 
above, compound VI Ic is obtained. 

Alternatively, a compound VI lb can be obtained 
following the synthesis shown in scheme 4. 
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Scheae 4 

XXI XXII 
Ws,^^ COOCH3 




HO 

10 Vlib (VII with R^sH and 

Starting from a compound of general formula XXI, 
which is prepared easily following processes described 
in literature (Mtlller et al. Helv. Chiia. Acta, 52^ 790 
(1974)), a compound XXII can be prepared by t^he modified 

15 Wlllgerodt*8 reaction. 8y means of such a reaction, 
treating a compound XXI with sulfur in the presence of 
an amine such as morpholine,. which in its ttxrn acts as 
the solvent, at the solvent reflux temperature, for a 
time from 6 to 24 hours, a compound of formula XXII 

20 (step (16)) is obtained after a suitable treatment with 
hydrochloric acid. The removal of the hydroxy-protecting 
methyl group, according to the process described above, 
leads to the preparation of a compound Vllb (step (17)). 
Alternatively, a compound VIXd, equivalent to VII 

25 with R^-sCHg, R^aH, m=l and with an allcylmethoxycarbonyl 
substituent at the 6- position of the 2«»naphthol system 
can be prepared, starting from a compound XXIXI, which 
is the known KSAID naproxen, commercially available both 
as the racemate and in the^ form of the two resolved 

30 enantiomers. Compound XXXII is subjected to 
demethylation with BBr3 in a solvent such as chloroform 
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or methylene chloride at a temperature between -78 'C and 
room temperature for 1 to 6 hours, followed by addition 
of methanol to the reaction, to obtain the desired 
compound VIZd (scheme 5). 

Scheme S 




COOH 




OOMe 



10 viid (VII with B^sCHa, r2=h, 

m=l and a methoxycar- 
bonylalJcyl substituent 
at the 6-position) 

Alternatively a compound Ila, i.e. a compotmd II 
15 with m=0, can be obtained following the process 
described in scheme 6. 

Scheme 6 

2 




20 '^V^v^ ^^^^ ^ ir''^^''^r^** 




:n 




XXIV 2 

R 

- • -OOH 




HO 



25 

(19) R^-^^^O^^^ 

Ila (11 with m«0) 
Starting from a compound XXIV, easily available 
30 following chesiical processes described in literature 
(Tolbert et al. J. Am. Cbem. Soc, HZ, 8163 (1990)), a 
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compound XXV can be prepared by condensation with VIII 
(step (18)) following the method described for the 
preparation of the compounds of general formula IX, The 
hydrolysis of XXV (step (19)), according to the process 
S described for the preparation of XIX ^ leads to the 
compounds of general formula Ila. 

A compound of general formula Xa^ i.e* of general 
formula X with R^sH, R*=H and m=l, can be obtained, for 
example, following the synthetic sequence shown in 
10 scheme 7. 

scheme 7 




Ac 



XXIX Xa (X with r1=H, 

R^sH and msl) 

Xb (X with R^«H, 
25 R^sCHj and m^^l) 

A compound XXVII can be obtained starting from a 
compound of general formula XXVI, commercial or easily 
available starting from XXIV, by catalytic hydrogenation 
with a suitable catalyst, such as Pd-C or Pd(OR)2-C in a 
30 suitable solvent such as ethanol or methanol, in the 
presence of an acid such as acetic acid or hydrochloric 
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acid. under hydrogen pressures ranging between 
atnosphere pressure and 2 kg/cm^, at a temperature from 
25' to 50'C, for a time from 3 to 24 hours (step (20)). 
A compound XXVIII can be obtained by acetylation of 
5 XXVII for example with acetic anhydride in the presence 
of a base such as pyridine or triethylamine in a solvent 
such as chloroform or methylene chloride, at a 
temperature between -78* and 25 'C for a time from 1 to 6 

hours (step (21) }• 

A confound Xa can be obtained starting from XXVIII 
by deprotecting the methylated hydroxy group (step (22)) 
according to the process described above. Analogously, a 
compound Xb. i.e. a compound of general formula X with 
r1=H, , R*«CH3 and mal, can be obtained by methylation of 

15 a compound XXVIII (step (23)) with methyl iodide or 
methyl sulfate in the presence of a base such as lithium 
diisopropylamide , lithium amide or potassium t-butoxide 
in a suitable solvent such as tetrahydrofuran, benzene 
or toluene at a tenqxerature ranging between -78* and 

20 25 *C for 2-6 hours. The subsequent deprotection of the 
methylated hydroxy group leads to a compound Xb (step 
(24)). 

A compound Xc, i.e. a coinraund of general formula X 
with r1«CH3 and »=l, can be obtained for example 
25 following the synthetic sequence shown in scheme 8. 
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10 



IS 



20 



25 



30 




(26} 



(28) 



XXXIX 



XXXZII 



CH 




(29) 



BO 




NAe 



XXXIV 



Xc (X with R"=CH3 and m=l) 
The reduction of a compound of formula XXX (easily 
available starting fron XXI }, for example, with a 
suitable hydride such as sodium borohydride in a solvent 
such as methanol, ethanol or tetrahydrofuran at a 
temperature between 20* and the solvent reflux for a 
time from 3 to 24 hours, gives a compound XXXI (step 
(25)). 

A compound XXXII can be obtained, for es^ample, by 
treatment of a compound XXXI ( step ( 26 } ) with p- 
toluenesulfonic acid chloride in the presence of a base 
such as pyridine or triethylamine which can in their 
turn act as solvents, the presence of other solvents 
such as chloroform or methylene chloride being optional, 
at a temperature ranging between 20* and 40 *C for a time 
from 3 to 18 hours. 

A compound of formula XXXI 1 1 can be prepared for 
example starting from a compound XXXII (step (27)) by 
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replacing the tosylate group with an a2ldo group, using 
sodium azide as the reactive, in a suitable organic 
solvent such as N^lV-dimethylformamide or tetrahydrofuran 
at a temperature ranging between 20 *C and the solvent 
5 reflux for a time from 6 to 24 hours; and following 
catalytic hydrogenation of the intermediate azide with a 
suitable catalyst such as Pd-C or in a solvent such as 
ethanol, methanol or ethyl acetate, under hydrogen 
pressures ranging between atmosphere pressure and 2 

10 kg/cm^, at a temperature between 0* and SO*C, for a time 
from 6 to 24 hours « 

Finally a compotind Xc can be obtained by successive 
steps of acetylation, optional methylation of the amido 
group and deprotection of the methylated hydroxyl, as 

15 described above for the compotxnds Xa and Xb« 

Analogotisly, a compound Xd, i.e. of general formula 
X with msO^ can be prepared starting from XXXV, easily 
available according to processes described in literature 
(Airan et al., J. Am. Chem. Soc, 2ft# 339 (1927)), by 

20 the process shown in scheme 9^ in which a synthesis 
sequence similar to that described for the preparation 
of the other con^unds Xa-c is used. 
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A Starting compound III can be prepared following 
the arnthesis sequence shown in scheme 10. 
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Scheme 10 
5 



XXXVIII 



I (33) 



2 »-l'\_/^(CH,) -COOR^ ^"3 \_>>(CH,) -COOR^ 



•2'p ' "'2 p 

^^^^ IIIc (III with R^=CH3 and D^COOrS) 

I (3S 



H 



^ »\_y^CH,) -COOrS V_r-(CH.) ^ 



Ilia (III ^ith R*«H 
and 0=0008*) 



2'p 



COOR" 



(37), 



XL 



QHM^CCH. 



(3B) 



JJHN-(CH, 



COOH 



CH_) - 



XLI 



QHN- 




, , CONH_ 
2 p 2 



XLIII 



Illb (III with R^=H and D=5-tetra2ol7l) 



HN- 
f 

CH 



(411 



Illd (III with R*=CH3 and D=5-tettazolyl) 



(43) 



XLIV 




(42) 



CCH,> -CW 
2 P 



(CH, 



■"Ay 



XLV 
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IS 



20 



25 



Starting from a compound ZZXVIII, comsMrcial or 
easily available according to similar cheaical 
processes, wherein m and p have the values described 
above, represents the groups described above ^ except 
hydrogen and X can be a halogen atom, a compound XZZIZ 
can be prepared by treatment with MaCR in a suitable 
solvent such as dlmethylsulf oxide , water or ethanol, at 
a temperature ranging between 25 *C and the solvent 
reflux for 1-8 ho\xrs (step 33), By reduction of the 
cyano group in XXXIX, following the same process as 
described in step (20), a compound Ilia ca be prepared, 
which is equivalent to a compound of general formula III 
with B^sH and DsCOOR^* 

Starting from a compoxmd Ilia, a compound Illb can 
be obtained, i»e« of general formula III with R^sM and 
Ds5-tetrazol7i , by a process which comprises the steps 
(36)-(40). First, the amino group in Ilia is protected 
with a benzyloxycarbonyl or t- but oxycar bony 1 group, 
according to processes widely described in literature, 
to yield compound XL, wherein Q represents one of the 
amino-^protecting groups n^ntioned above. The basic 
hydrolysis of XL leads to the preparation of XLI, 
starting from which a compound XLII can be prepared by 
means, for example, of a reaction with ethyl 
chloroformate in the presence of a base such as 
triethylamine or pyridine in a solvent such as 
tetrahydrofuran or ethyl ether and following treatment 
with ammonia, at a tenperature between 0^ and 25*C, for 
a time from 30 min to 3 hours. The dehydration of a 
compound ZLII, for example with phosphoroxis oxychloride, 
in a solvent such as H,K-dimethylf ormamide at a 
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temperature ranging between 0* and 50*C for 3-24 hours, 
gives a compound ZLIII. The treatment of a compound 
XLIXI with sodium azide in a suitable solvent such as 
N,n-dimeth7lformamide at a temperature ranging between 
5 25 •€ and the solvent reflux and the subsequent 
elimination of the protective group present in the amino 
group, according to conventional techniques, yields a 
compound IIIb« Alternatively/ when a compound XLIV is 
commercial or easily available by similar synthetic 

10 methods, a compound Illb can be obtained starting from 
XLIV by reaction with sodium azide (step (42)) and 
subsequent reduction of the azide (step 43), as 
described above in step (27)« 

Starting from a compound of formula Ilia or of 

15 formula Illb, a compotmd IIIc or Illd can be obtained 
respectively by methylation of the amine according to, 
for example, a process comprising first the formylation 
of the amino group, with acetic anhydride and 
formaldehyde mixtixres in a suitable solvent, such as 

20 tetrahydrofuran or ethyl ether, at a temperature between 
0* and 25*C for 3-24 h, followed by reduction of the 
formyl group with the BR3~ tetrahydrofuran complex in a 
solvent such as tetrahydroftiran or ethyl ether at a 
temperature ranging between -78* and 0*C for 6-24 hours. 

25 A starting compound of formula VI can be prepared 

for example following the process shown in scheme 11. 

Starting from a compound XLVI, wherein m and p have 
the meanings described above and also represents the 
groups described above, except hydrogen, and Y 

30 represents a chlorine or bromine atom, commercially 
available in some instances or easily prepared by 



W0 96/D4267 



/EP95A)2970 



10 



15 



25 

similar synthetic methods, via, i.e. the compound of 
general formula VI with DsCOOrS, (steps {44) and (45)), 
can be obtained following the processes described above 
for steps (33) and (13). 

Scheme 11 



Y-(CH,) - 
2 ro 



Y»C1 o Br 



:CH^)-CCX>R" 
2 P 



(44) 



XLVI 



Y«OH 



J<46) 



HO-CCHj ) 




H 



XCH. 



XLVI I I 



NC-CCH^) 



CH.) -COOR 
2 P 



XLVI I 



I <45) 



HOOC-(CH_) 
2 m 




<CH_) -COOR" 

* P. 



Via (VI with DsCOORS) 



HOOC-(CH. 



H 



'A J 



20 vib (VI with Dt=5-tetraxolyl) 

Starting from XLVI, wherein Y represents a hydroxyl 
group, a compound XLVI I I can be prepared following a 
process similar to that described in scheme 10. Finally, 
a compound VIb, i.e. of general formula VI with 

25 D«5-tetra20lyl, can be prepared by a process which 
coniprises the tosylation of XLVIII, the substitution of 
the tosylate by a nitrile group and the final hydrolysis 
according to the above described methods. 

Alternatively, when in VI maO, D=COOR* and the two 

30 substituents of the benzene ring are in para position, 
compopund of formula Vic can be prepared following the 
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synthesis shown in scheme 12. 

Scheme 12 



o- 



(CH,) -COOR^-^^ 0HC-/^<CH2)p-C0OR^ 



2 P 



XLIX 

(4B) 



HOOC— ^ ^-(CH^Jp-COOR^ 




VIC (VI with m-Q, D«CCX>r5 
10 and para orientation 

of the substituants) 

A compound L can be prepared starting from XLIZ, 

for exanple, by a formylation reaction using a suitable 

reactive such as hexamethylenetetramine or 

15 H^H-dimethylformamide in the presence of trif luoroacetic 
acid or phosphorous oxychloride at a temperature ranging 
between 25* and 100 'C, for a time from 2 to 24 hours. 
The subsequent oxidation with a suitable oxidizing agent 
such as Jones's reagent at a temperature ranging between 

20 0* and 25*C for a time of 2 to 18 hours, leads to the 
desired compound Vic. 

The compoxmds of the present invention show a 
marked antagonistic activity of leukotrienes effects and 
they have therefore anti-inflammatory and anti-allergic 

25 properties which make then useful in the treatment of 
diseases wherein those mediators are involved. 

Said compounds can be therefore used in human 
therapy, for the prevention and treatment of allergic 
rhinitis, bronchial asthma, hypersensitivity reactions 

30 such as allergic conjunctivitis, various inflammatory 
conditions such as rheumatoid arthritis, osteoarthritis. 
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tendinitis, bursitis, psoriasis and related 
inf lamnations . 

The compound of the present invention may also be 
used in the treatment of diseases of the cardiovascular 
S system, such as cardiac ischemia, myocardic infarct, 
coronary spasm, cardiac anaphylaxis, cerebral oedema 
and endotoxic scbock. 

For the intended therapeutic uses, the compounds of 
the invention are formulated in suitable pharmaceutical 
10 compositions, using conventional techniques and methods, 
as disclosed in Remington's Pharmaceutical Science 
Handbook, Mack Pub. Co., N.y. U.S.A« Examples of said 
formulations include capsules, tablets, syrups and the 
like, containing from 1 to 1000 mg of active principle 
15 per unit dose. 
EXAMPLES 

The following examples illustrate the preparation 
and the pharmacological activity of the compounds of the 
present invention. 

20 aLamElfl li W-r4-(lH-5-tetrazolvHDhenvlmefchvn->^- 

re-f2-quinolinvlme-thoxv>^2^naphl:hvnp rot>anamlde 
lA Methvl 2- f6-hvdroxV-2^naT>hthvl ^pr opionate 

Boron tribromide (70 ml, 737 mmol) was added at 
-78*C to a solution of 2-(6-methoxy-2-naphthyl)propionic 

25 acid (10 g, 43.4 nnol) in dry methylene chloride (130 
ml)« The reaction mixture was stirred at room 
temperature for 5 h, then 136 ml of methanol were added 
and stirred for 18 hours. After this time, the mixture 
was evaporated to dryness, water (250 ml) was added and 

30 extracted with ethyl ether (4x100 ml)- The combined 
ether phases were dried and the solvent was evaporated 
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off, to obtain a crude which was purified by flash 
chromatography through a silica gel column. Eluting with 
petroleum ether: ethyl ether, 9:1, 6.9 g of the title 
compound were obtained as a white solid with melting 
5 point 184-186*C (70% yield). 

M.M.R. (300 MH2, CDCI3) 6 ppm: 1.56 (d, 3H); 3.70 (s, 
3H); 3.87 (q, IH); 5.75 (s, IH ) ; 7.08 (m, 2H); 7.38 (dd, 
IH); 7.60 (d, IH); 7.66 (m, 2H). 

1£ Haltal 2-r6-f2-ouinolinvliiietho»v\-:2-naphthvnt>^^- 

10 pjgnate 

Sodium methoxide (6.0 ml, 31.2 mnol) was added to a 
solution of methyl 2- (6-hydroxy-2-naphthyl) propionate 
(7.2 g, 31.2 mmol) in DMF (200 ml) and stirred at room 
temperature for 5 min. After that 

15 2-chloromethylquinoline (5.5 g, 31.2 mmol) was added 
thereto and the reaction mixture was stirred at room 
ten^erature for 18 h, then evaporated to dryness, the 
residue was dissolved in ethyl acetate (250 ml), washed 
with 5% NaHCOj (3x25 ml), dried and the solvent was 
evaporated off, to obtain a crude which was purified by 
crystallization with methanol. 9.3 g of the title 
compound wre obtained as a white solid with melting 
point 98-99*C (80% yield). 

H.M.8. (300 MHz, DMSO) 6 ppm: 1.42 (d. 3H); 3.53 (s, 
3H); 3.87 (q, IH); 5.44 (s, 2H); 7.30 (m, 2H); 7.39 (d, 
IH); 7.56 (t, IH); 7.67 (m, 5H); 7.93 (d, IH); 7.99 (d, 
IH); 8.37 (d, IH), 

IC 2-r6-f2-Quinolinvlinetho«v\-?-T%aphlihvnpi- opiQnie acid 
IM lithium hydroxide (31.7 ml) was added to a 
30 solution of methyl 2-£6-(2-quinolinylmethoxy)-2- 
naphthyl}propionate (5 g, 13.2 mmol) in THP (40 ml) and 



20 
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Stirred at room temperature for 48 h. After that THF was 
evaporated off, pH was adjusted to 4-5 with IM HCl and 
the mixture was extracted with ethyl acetate, to obtain 
4.7 g of the title compound as a white solid with 
5 melting point 192-194 (99% yield)- 

M-M-R. (300 MHz, DMSO) 6 ppm: 1.39 (d, 3H); 3.76 (q, 
IH); 5.44 (s, 2H); 7.29 (dd, IH); 7.35 (dd, IH); 7.40 
(d, IH); 7.58 (t, IH); 7.69 (m, 3H); 7.77 {dt, IH); 7.80 
(d, IH); 7.95 <d, IH); 7.98 (d, IH); 8,38 (d, IH). 

10 ID 4-flH-5-Tetra2Qlvl>azidomethvlben2ene 

Sodixim azide (15 g, 230 mmol) and ammonixim chloride 
(12.3 g, 230 mmol) were added to a solution of 
4-bromomethylben2onitrile (5 g, 25.5 mmol) in OMF (75 
ml). The reaction mixture was stirred at llO^C for 16 h, 

15 then poured onto 200 ml of IM HCl and extracted with 
ethyl acetate (4x75 ml). The organic phase was dried and 
solvents were removed, to obtain a oil which was diluted 
with ethyl ether and petroleum ether, to give a 
precipitate which was filtered and washed with petroleum 

20 ether. In this way 5 g of the title compoixnd were 
obtained (97% yield). 

^H H.M.R. (300 MHz, CD3OD) 6 ppm: 4.52 (s, 2H); 7.59 (d, 
2H); 8.07 (d, 2H)« 

IB 4-(IH-5-TgtragQlYl)&gnzYlaming hYdrgchloriae 
25 1.4 g of 10% palladium on charcoal was added to a 

solution of 4- ( IH- 5-tetrazolyl ) azidomethyl-benzene (4.3 
g, 21.5 mmol) in methanol (400 ml) and concentrated HCl 
(14 ml) and stirred at room temperature for 4 days, 
under hydrogen atmosphere. After that the reaction 
30 mixture was filtered and the filtrate was evaporated to 
dryness to obtain a crude which was redissolved in hot 
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methanol, crystallizing in this way 3.7 g of the title 
compound as a yellowish solid with melting point >360*C 
(80% yield). 

1h N.M.R. (300 MHz, DMSO) 6 ppm: 4.16 (d, 2H); 7.75 (d, 
5 2H}; 8.18 (d, 2H); 8.56 (s, 3H). 

IT w- r4- M H-S-Tctrazolvl ^phenvlmethyl 1 -2- T 6- f 2-quinQ- 
linvlmethQTv \ -2-na phthvl Iprooanamide 

4-(lH-5-tetrazolyl)ben2ylamine hydrochloride (0.212 
g, 1.0 mmol), N,N*dimethylaminopyridine (0.373 g, 3.05 

10 mmol) and l-t3-{dimethylamino)propyll-3-ethylcarbodi- 
imide hydrochloride (0.202 g, 1.05 mmol) were added in 
succession to a solution of 

2- 1 6- ( 2-quinolinylmethoxy ) -2-naphthyl Ipropionic acid 
(0.376 g, 1.05 mnol) in dry methylene chloride (50 ml). 

15 The reaction mixttzre was stirred at room temperature for 
24 h, thereafter was poured onto water (30 ml) and pB 
was adjusted to 5 with IM HCl, the phases were separated 
and the organic one was extracted with ethyl acetate 
(4x50 ml). The combined organic extracts were dried and 

20 the solvent was evaporated off, to obtain a crude which 
was purified by crystallization in metha- 
nol-chloroform-acetic acid mixtures, thereby obtaining 
0.351 g of the title compound as a white solid with 
melting point 214-215*c (65% yield). 

25 H.M.R. (300 MHz, DMSO) 8 ppm: 1.45 (d, 3H); 3.83 (q, 

IH); 4.33 (d, 2H); 5.49 (s, 2H); 7.30 (dd, IH); 7.35 (d, 
2H); 7.44 (d, IH); 7.47 (dd, IH); 7.63 (dt, IH); 7.72 
(s, IH); 7.78 (m, 4H); 7.92 (d, 2H); 8.01 (d, IH); 8.05 
(d, IH); 8.44 (d, IH); 8.61 (t, IH). 

30 Bxample 2t w-f IH-S-tetrazolvl )phenvlmethvn-2- 
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rs-fg-cTuiTieliBvlm^thoxvl-a-tninhthvnprQpanamidc 

Following the process described in example 1 (point 
F), starting from 2-[6-(2-quinolinylmetho- 

xy)-2-naphthyl3propionic acid and 3-(lH-5-tetra2o- 
5 I7I) benzyl amine hydrochloride, the title compound was 
prepared as a white solid with melting point 114-115 *C 
(70% yield). 

M.M.R. (300 MHz, DMSO) 6 ppm: 1.48 (d, 3H); 3.86 (q, 
IH); 4.38 (m, 2H); 5.52 (s, 2H}; 7.33 (dd, IH); 7.47 (m, 

10 4H); 7.66 (dt, IH); 7.80 (m, 6H); 7.98 (s, IH); 8.04 (d, 
IH); 8.09 (d, IH); 8.47 (d, IH); 8.66 (t, IH). 

BXamPlg 3t N-r2-f lH-5-t«tra2olvl >Dhenvlmethvn-2- T 6- f 2- 

cniinolinvlmethQXv\-2-naphthvnt>rQPanaHiid« 

Following the process described in example 1 (point 

IS F) starting from 2-C6-(2oquinolinylmetho« 

xy)-2-naphthyl 3 propionic add and 2«(lH«5-tetrazo- 
lyDbenzylanine hydrochloride, the title compound was 
prepared as a yellowish solid with melting point 
189-190*C (57% yield). 

20 3-B H.M.R. (300 MHz, DMSO) 6 ppm: 1.40 (d, 3H); 3.80 (q, 
IB); 4.52 (d, 2H); S.49 (s, 2H); 7.35 (m, 6H); 7.63 (dt, 
IH); 7.76 (m, 6K); 8.01 (dd, IH); 8.05 (d, IK);. 8.43 (d, 
IH); 8.49 (t, IH). 

SXOmelA ±1 W- { 4-evanomethvlph»nvl 1 -2~ f 6- f 2~ouiTiol invl- 

25 nethoxv I -2-n«phthvl IprQaatiJimiaa 

Following the process described in example 1 (point 
F), starting from 2-i:6-(2-quinolinylmetho- 

xy)-2-naphth7l]propionic acid and 4-cyanomethylaniline, 
the title compound was prepared as a white solid 
30 (recrystallized from methanol) with melting point 
177-178*C (77% yield). 
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N.M.R. (300 MHz, DMSO) 6 ppm: 1.45 (d, 3H); 3.90 (m, 
3H); 5.43 (s, 2H); 7.20 (d, 2H); 7.27 (dd, IH); 7.39 (d, 
IH); 7.46 (d, IH); 7.56 (m, 3H); 7.69 (t, 2H); 7.48 (m, 
2H); 7.81 (d, IH); 7.94 (d, IH); 8.00 (d, IH); 8.36 (d, 
5 IH); 10.13 {s, IH). 

Example S; W-r4~f lH-S-tfttiraa;olvl >methvlohenvn-2-rfi-( ?- 
auinolinvltnethoxv ) -2-naphlihv nproDanamide 

Following the process described in example l (point 
D)/ starting from K-(4-cyanomethylphe- 

10 nyl ) -2- 1 6- ( 2-quinolinylmethoxy ) -2-naphthyl]propanamide , 
the title compound was prepared as a white solid 
(recrystallized from methanol -ethyl acetate) with 
melting point 179. 1-180. 1»C (88% yield). 

^H K.M.R, {300 MHz, DMSO) 6 ppm: 1.47 (d, 3H); 3.93 (q, 
15 IH); 4.20 (s, 2H); 5.47 (s, 2H); 7.16 (d, 2H); 7.30 (dd, 
IH); 7.42 (d, IH); 7.49 (dd, IH); 7.55 (d, 2H); 7.60 
(dt, IH); 7.75 (m, 4H); 7.83 (d, IH); 7.97 (d, IH); 8.03 
(d, IH); 8.40 (d, IH); 10.11 (s, IH). 

aSflOElfi Ll N-r4-(lH-5-tetra2olvl >m«l:hvlphenvl l-^-fft. 

20 (2-<TmnQliDylmethQXY)-2-naPhthvnproo«n«mide fgodinm 

saXH 

IM sodium hydroxide (0.31 ml) was add^d to a 
solution of H-C4-(lH-5-tetra2olyl)methylphenyl]- 
2- C6-( 2-quinolin7lmethoxy )-2-naphthyl ]propanamide ( 0 . 161 

25 g, 0.31 mnol) in methanol (5 ml) and stirred at room 
temperature for 30 min. After that the reaction mixture 
was evaporated to dryness and the residue was 
recrystalllzed from ethanol-ethyl ether, to obtain 0.143 
g of the title compound as a white solid with melting 

30 point 278-279'C (85% yield). 

^H H.M.R. (300 MHz, DMSO) 6 ppm: 1.47 (d, 3H); 3.93 (m. 



W096AM267 



PCT/EP95A)2970 



33 



10 



15 



20 



25 



3H); 5.47 (s, 2H); 7.16 (d, 2H); 7.30 (dd, IH); 7.42 (d, 
IH); 7.49 (dd, IH); 7.55 (d, 2H); 7.60 (dt, IH); 7.75 
(m, 4H); 7.83 (d, IH); 7.97 (d, IH); 8.03 (d, IH); 8.40 
(d, IH); 10.11 (s, IH). 

B««inole 7t m ^thvl 4«r2»r6-(2-auinQlinylllWthQ- 

3tv ^-2-naph<^hvl Ipronanamidolbenzoate 

Following the process described in example 1 (point 
F), starting from 2-E6-( 2-quinolinylmetho- 

xy}.2-naphtb7l3propionic acid and metbrl 4-amino- 
benzoate, the title conqpound was prepared as a white 
solid with melting point 182.0-182. 3 'C (72% yield). 
1h M.M.R. (300 MHz, CDCI3) 6 ppm: 1.58 (dd, 3H); 3.81 
(m, 4H); 5.43 (s, 2H); 7.18 (s, IH); 7-24 (m, IH); 7. 35 
(dd, IH); 7.50 (m, 3H); 7.75 (m, 8H); 8.10 (d, IH); 8.17 
(d, IH); 10.41 (8, IH). 

gxmnple at 4-r2-rg~f 2~quinolinvlin«t:hoxv)-2-naphthYn- 
propanamidolbengele acid 

Following the process described in example 1 (point 
C), starting from methyl 4-C2-[6'-(2-4uinolinyl- 
methoxy ) -2-naphthyl ] propanamido } benzoat e , the title 
compound was prepared as a white solid (recrystallized 
from ethanol) which decomposes at 264-265*C (74% yield). 
^H M.M.S. (300 MHz, 0M80) 6 ppm: 1.49 (d, 3H); 4.00 (q, 
IH); 5.48 (s, 2H); 7.32 (dd, IH); 7.42 (d, IH); 7.58 (d, 
IH); 7.75 (n, lOH); 7.99 (d, IK); 8.04 (d, IH); 8.42 (d, 
IH); 10.41 (s, IB). 

example 9: mathvl 4-f 4-r2-r6-f 2-auinQlinvlmgtho. 
«v >-^.naphtihvl IprenanamidQlphenvl Ihutanosf 

9A Mftthvl 4~f4-aBiiinophenvHbutanoate 

8.4 ml of concentrated H2S0^ was added to a 
solution of 4-(4-aminophenyl)butanoic acid (2.0 g, 11.6 
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mmo) in methanol (84 ml) and refluxed for 2 h. After 
that the mixture was left to cool at room temperature, 
added with Ma2C03 to basic pH and extracted with ethyl 
acetate. The organic phase was dried and the solvent was 
5 evaporated off, to obtain 1.7 g of the title compound as 
a colourless oil (82% 7i«ld). 

N.H.R. (300 MHz, CD3OD) 6 ppm: 1.83 (q, 2H); 2.28 {t, 
2H); 2.49 (t, 2K}; 3.62 (s, 3B); 6.66 (d, 2H); 6.92 (d, 
2H). 

10 Methvl 4»r4.r2-r6>f2~auinolinvlinethoxv>-2-n«ph1ihvn> 

prgpaimmidplPhgnYl 1 bytanpatg 

Following the process described in example 1 (point 
F), starting from 2>C6-(2-quinolinrlmethe- 

xy}-2»naphth7l]propionic acid and methyl 4-(4-amino- 
15 phenyl )butanoate, the title compound was prepared as a 
white solid with melting point 145.7»149.0*C (87% 
yield). 

Ifi K.M.R. (300 HHz, CDCI3) 6 ppm: 1.61 (d, 3H); 1.82 (q, 
2H); 2.27 (t, 2H); 2.56 (t, 2H); 3.62 (s, 3H); 3.81 (m, 
20 IH); 5.42 (s, 2H); 7.02 (d, 2H); 7,28 (dd, IH); 7.37 (m, 
3H); 7.70 (m, 7H); 7.81 (d, IH); 8.12 (d, IH); 8.19 (d, 
IH), 

SSAlDBlfi ISH 4-r4- r 2~r 6- f 2.Quinolinvlmathoxv^-2«na. 

phthvl Ipropanamido 1 phenyl Ibunanoie aeld 
25 Following the process described in example 1 (point 

C), starting from methyl 4-[4-C2>C6-(2-quino- 

linylmethoxy ) -2-naphthy 1 3 propanamido ] phenyl Ibutanoate , 

the title compound was prepared as a white solid with 

melting point 176.0-176. 3*C (68% yield). 
30 ^H K.M.R. (300 MHz, DMSO) B ppm: 1.42 (d, 3H); 1.68 (q, 

2H); 2.12 (t, 2H); 2.45 (t, 2H); 3.97 (q, IH); 5.55 (s. 
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2H); 7.03 (d, 2H); 7.26 (dd, IH); 7.38 (d, IH); 7.48 (m, 
3H); 7.57 (t, IH); 7.72 (m, 5H); 7.95 (d, IH); 8.00 (d, 
IH); 8.38 (d, IK). 

gvample 11 t mathvl 4-r2-r6-( 

5 xvl-2-nap hthvnprr>t>«namidoinethvnbenzoata 
11 A Methvl 4-ffvaTiQbenzoate 

Following the process described in example 9 (point 
A), starting from 4-cyanoben2oic acid« the title 
compound was prepared as a yellowish oil (93% yield). 
10 M.M.R. (300 HHZ, CDCI3) 8 ppm: 4.11 (s, 3H); 7.89 (d, 

2B); 8.28 (d, 2H}. 
liB MethYl 4~aminomethYlben2oate 

Following the process described in example 1 (point 

E) , starting from methyl 4-cyanobenzoate and reacting 
15 for 4 h, the title compotind was prepared as a semi-solid 

oil (87% yield). 

N.M.R. (300 MHz, CD3OO} 6 ppm: 3.91 (s, 3H); 4.21 (s, 
2H); 7.59 (d« 2H); 8.07 (d« 2H). 

lie Methyl 4-r2-r6-f2-auinolinvlmethoxv^-2-naphthvn> 
20 propanamj domfttHvl ibanzoate 

Following the process described in example 1 (point 

F) , starting from 2- ( 6- ( 2-quinolinylmetho- 
x7)-2-naphthyl3propionie acid and methyl 4-aminomethyl- 
benzoate, the title compound was prepared as a white 

25 solid with melting point 149. 0-150. 8*C (68% yield). 

N.M.R. (300 MHz, CDCI3 ) 6 ppm: 1.09 (d, 3H); 3.79 (s, 
3H); 3. 85 (q, IE); 4.32 (s, 2B); 5.61 (s, 2H); 7.08 (m, 
4H); 7.30 (m, 2H); 7.47 (m, 2B); 7.62 (m, 3H); 7.74 (t, 
IH); 7.82 (d, IB); 7.89 (d, IB); 8.45 (d, IB); 8.52 (d, 

30 IB). 

Bxamole 12t 4«f 2»r6-f 2-OuiTiQllnvlmethoxvl«2.n«phthYn- 
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propanamidomethvnbenzQir ari^ 

Following the process described in example l (point 
C), starting from methyl 4-[2-[6-(2-qui- 
nolinylmethoxy)-2-naphtbylJpropanamidomethyl]benroate, 
5 the title compound was prepared as a white solid with 
melting point 203. 9-205. 8*C (68% yield). 

Ifl K.M.R. (300 MHz, CD3OD) 6 ppm: 1.55 (d, 3H); 3.85 (q, 
IH); 4.40 (q, IH); 5.66 (s, 2H); 7.22 (d, 2H); 7.36 (dd, 
IH); 7.41 (d, IH); 7.47 (dd, IH); 7.80 (m, 6H); 8.01 (m, 
10 2H); 8.16 (d, IH); 8.24 (d, IH); 8.81 (d, IH). 

Example 13; methyl 3-r2-r6-f 2-auiTioiinvin.«iih oxvt-2-«,>- 

PhthvnpropanamidQmethvnb^i^yrM^|-,f> 

13A Methyl a-ev«nob<ingoai-^ 

Following the process described in example 9 (point 
15 A) , starting from 3-cyanobenzoic acid, the title 

compound was prepared as a yellowish oil (80% yield). 

1h H.M.8. (300 MHz, CDCI3) 6 ppm: 3.93 (s, 3H); 7.56 (t, 

IH); 7.81 (dd, IH); 8.23 (dd, IH); 8.29 (d, IH). 

13B MethYl 3-aminomethvlbftn»r>i.i-^ 
2^ Following the process described in example 1 (point 

E), starting from methyl 3-cyanobenzoate and reacting 

for 4 h, the title compound was prepared as a semi-solid 

oil (92% yield). 

^H H.M.R. (300 MHz, CD3OD) 8 ppm: 3.88 (s, 3H); 3.91 (s, 
25 2H); 7.49 (t, IH); 7.51 (dd, IH); 7.91 (dd, IH); 7.99 
(d, IH). 

laC MftthY l 3-r2-r6-{ 2-auinol i nvlin6lihQyv^ -2-naohtLhv1 1- 

propanami domethvl 1 benzoate 

Following the process described in example 1 (point 
30 F), starting from 2-[6-(2-quinolinylmetho- 

xy)-2-naphthyl]propionic acid and methyl 3-aminome- 
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thylbenzoate « the title compoiind was prepared as a white 
solid with melting point 135. 4-136. 8*C (63% yield). 

K.M.R. (300 MHz, CDCI3 ) 6 ppm: 1.56 (d, 3H); 3.69 (q, 
IH); 3.79 (s, 3H); 4.36 (d, 2H); 5.43 (s, 2H); 7.16 (d, 
IH); 7.27 (m, 4H); 7.50 (t, IH); 7.70 (m, 8H); 8.05 (d, 
IH); 8.13 (d, IH). 

S2UIDBlfi Lli 3- r 2- r 6- f a-ouino 1 invlmalihex V 1 .2-napht hvl 1 - 

proDanamidomethvnbanzoie aetd 

Following the process described in example 1 (point 
C)« starting from methyl 3-C2<'C6-(2»quino- 
linylmethoxy )-2-naphthyl]propanamidomethyl]benzoate , the 
title compound was prepared as a white solid with 
melting point 203. 5-204 .7 'C (77% yield). 

^H H.M.R. (300 MHz, CDCI3) 6 ppm: 1.43 (d, 3H); 3.80 (q, 
IH); 4.27 (q, 2H); 7.25 (m, 3H); 7.42 (m, 2H); 7.62 (m, 
IH); 7.75 (m, 5H); 8.00 (d, IH); 8.05 (d, IH); 8.32 (s, 
IH); 8.42 (d, IH); 8.56 (t, IH). 

BatMBlfi I&i mamXl 4-^2-^6.^2.mli««^^nv^»^1■H,^, 

XY)-2-naT>hthvnT>renana«^dolT>h«nvlar.«i-»»« * 

ISA MethYl 4-aminoph«nvl«etti^»n;ft 

Following the process described in example 9 (point 
A), starting from 4-aminophenylacetic acid, the title 
compound was prepared as a yellowish oil (73% yield). 
^H H.M.H. <300 MHz, CDCI3) 8 ppm: 3.50 (s, 2H); 3.65 (s, 
3H); 3.68 (s, 2H); 6.59 (d, 2H); 7.04 (d, 2H). 

1£B HgthY l 4»r2-r6-f2-quinQlinv1methi>«v\.g- naphthvn- 

Propanamidolphen^laeaft^a 

Following the process described in exan^le l 
(point F), starting from 2-(6-(2-quinolinylmetho- 
xy)-2-naphthyl]propionlc acid and methyl 4-amino- 
phenylacetate , the title compound was prepared as a 
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wblt« solid with melting point 154. 0-156. O'C (80% 
yield) . 

1h N.M.R. (300 MHz, CDCI3) 6 ppm: 1.64 (d, 3H); 3.53 (8, 
2H); 3.64 (s, 3H); 3.83 (q, IH); 5.50 (s, 2H); 7.03 (m, 
5 IH); 7.15 (d, 2H); 7.31 (m, 4H); 7.56 (t", IH); 7.72 (m, 
5H); 7.83 (d, IH); 8,11 (d, IH); 8.19 (d, IH). 
Bv;>mT>1«i 16: A-r?-r6-f9-tTninolinvlmethQXYl-2-naPhthYn> 
prQpar>ami <^mr>h»nv1ncfltic acid 

Following the process described in example 1 (point 
10 C), starting from methyl 4-t2-[6-(2-<juinolinyl- 
methoxy)-2-naphthyl]propanamido]phenylacetate, the title 
compound was prepared as a white solid with melting 
point 141. 0-143. 2*C (77% yield). 

1h H.M.R. (300 MHz, CDCI3-CD3OD) 6 ppm: 1.69 (d, 3H); 
15 3.63 (s, 2H); 4.04 (q, IH); 5.60 (s, 2H); 7.28 (d, 2H); 
7.39 (d, 2H); 7.59 (d, 3H); 7.72-7.80 (m, 2H); 7.86-7.96 
(m, 4H); 8.05 (d, IH); 8.22 (d, IH); 8.53 (d, IH). 
Bvniimie I7i mathvi 3-r2-r6-( 2-ouinQlinYlmethoxY)-2-nfl- 

ahi-hvnprQpanamidolphanvlacetate 
20 17A Mathvi a-«mtBQph«nvlaeatate 

Pollowing the process described in example 9 (point 

A), starting from 3-aminophenylacetic acid, the title 

compound, was prepared as a yellowish oil (81% yield). 

^H N.M.R. (300 MHz, CDCI3) 6 ppm: 3.52 (s, 2B); 3.67 (s, 
25 3H); 3.68 (s, 2H); 6.55 (m, 2H); 6.65 (d, IH); 7.09 (t, 

IH). 

17ft Mathvl 3-r2-r6 -f2-auinoTinvlmethoxY)-2-naPhthYll- 
Qpatiam-i 1 phenYl acetate 

Following the process described in example 1 (point 
30 P), starting from 2- ( 6- ( 2-quinolinylmetho- 

xy)-2-naphthyllpropionic acid and methyl 3-amino- 
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pbenTlacetate, the title compound was prepared as a 
white solid with melting point 141.8-142 .8* c (75% 

yield) . 

Ifl H.M.R. (300 MHz, CDCI3 ) 6 ppm: 1.65 (d, 3H); 3.54 (s, 
5 2H); 3.64 (s, 3H); 3.82 (q, IH); 5.51 (s, 2H); 6.96 (d, 
IH); 7.03 (s, IH); 7.35 (m, 6H); 7.56 (t, IH); 7.75 (m, 
6H); 8.12 (d, IH) . 

Bxamnlft 18; 3-f g-ffi-f 2-QuiHellnvlingthoxv>-2-naPhthvn- 

propanamidolphenvlacetie acid 
10 Following the process described in exan^le 1 (point 

C), starting from methyl 3-C2-[6-(2-guinoli- 

nylmethoxy )-2-napbth7l3propananido]pheQ7lacetate , the 

title compound was prepared as a white solid with 

melting point 200.9-202. 9 *C (61% yield). 
15 ^H H.M.K. (300 MHz, CDCI3-CD3OD) 6 ppm: 1.59 (d, 3H); 

3.55 (s, 2H); 3.97 (q, IB); 5.79 (s, 2H); 6.99 (d, IH); 

7.22 (t, IH); 7.45 (m, 6B); 7.77 (d, IH); 7.83 (m, 2H); 

7.90 (m, IH); 8.17 (m, 2H); 8.31 (dd, IH); 8.37 (d, IB); 

9.1 (m« IH). 

20 SZan&lfi ISj m^hZl 4-r4-r2-r6-r r 7-ehlere-2-milnQli- 

PYl ) mg thg?^Y 1 - 2-naphtbYl 1 pr gpanamidp 1 pbsnYl 1 bw t anpa 

19A 2-Bromomat>ivl-7-ehloromilnolt«a 

N-bromosucclnimide (3.3 g, 18.5 mmol) and some 
crystals of 2,2*-azobis(2-methylpropionitrile) (AIBN) 

25 were added to a solution of 7-chloro- 

2-methylquinoline (3 g, 16.9 mnol) in dry carbon 
tetrachloride (100 ml). The reaction mixture was 
refluxed for 4 h, then cooled at room temperature. The 
precipitate was filtered off and the filtrate was washed 

30 with a KaCl saturated solution (3x20 ml), dried and the 
solvent was evaporated off to obtain a crude which was 



wo 96/04267 PCT/EP9&02970 

40 

purified by flash chromatography through a silica gel 
column. Eluting with petroleum ether : chloroform, 3:2, 
2.3 g of the title compound were obtained as a white 
solid with melting point 110-111 *c (52% yield). 
5 N.M.R. (300 MHz, CDCI3) 6 ppm: 4.65 '(s, 2K}; 7.47 

(dd, IH); 7.53 (d, IH); 7.71 (d, IH); 8.03 (d, IH); 8.11 
(d, IH). 

12fi Methyl 2- f 6> f 7-chloro-2~cminolinvl )methQxv-2-na- 

phthvl Iproclonate 
10 Following the process described in example 1 (point 

B) , starting from methyl 2-(6-hydroxy-2-na- 
phthyl) propionate and 2-bromomethyl-7-chloroguinoline, 
the title compound was prepared as a white solid with 
melting point 98>99*C (78% yield) 

15 1h H.M.R. (300 MHz, CDCI3) 6 ppm: 1.56 (d, 3H); 3.65 (s, 
3H); 3.82 (g, IH); 5.47 (s, 2H); 7.19 (d, IH); 7.25 (s, 
IH); 7.28 (dd, IH); 7.37 (dd, IH); 7.50 (dd, IH); 7.70 
(m, 4H); 8.10 (d, IH); 8.14 (d, IH). 

12£ 2-r6-< 7-ChlorQ-2-miiBelinv1 \iBethoxv-2-naphthvl lorft. 

20 panglc acid 

Following the process described in example 1 (point 

C) , starting from methyl 2-C6-(7rchloro- 
2-quinollnyl)methox7-2-naphthyl]propionate, the title 
compound was prepared ( 90% yield ) . 

25 1h H.M.R. (300 MHz, CDCI3) 8 ppm: 1.48 (d, 3H>; 3.70 (q, 
IH); 5.49 (d, 2H); 7.25 (m, 2H); 7.49 (dd, IH); 7.58 
(dd, IH); 7.63 (d, IH); 7.77 (m, 3H); 7.93 (d, IH); 8.05 
(d, IH); 8.37 (d, IH). 

MethY l 4-r4-r2-f6-r(7-chlcro>2-atiinolinvl>inftt,ho- 

30 XV 1 -2-naphthvl 1 propanamidft 1 nhAnvl 1 bu1iano«li« 

Following the process described in example 1 (point 
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starting 



from 



2- C 6- ( 7-chloro-2-quino- 



llnyl ) me thoxy-2>naphthyl] propanoic acid and methyl 
4-(4-aminophenyl )butanoate, the title compound was 
prepared as a white solid with melting point 131.0- 
5 133. 0*C (60% yield). 

K.M.R. (300 HHz, CDCI3) 5 ppm: 1.58 (d, 3H); 1.80 (q, 
2H); 2.20 (t, 2H); 2.48 (t, 2H); 3.S6 (s, 3K); 3.75 (q, 
IH); 5.41 (s, 2H}; 7.06 (m, 3H); 7.23 (dd, IH); 7.30 (m, 
3H}; 7.41 (dd, IH); 7.50 (dd, IH); 7.73 (m, 4H); 8.10 

10 (d, IH); 8.16 (d, IH). 

EXamPlg 4- r 4-r 2- r 6-r f 7-ehlQrQ-2-quinolinvl ) -m«tho« 

xv1-2-naphthvnprooanamido1phanvnhutanQie aeid 

Following the process described in example 1 (point 
C), starting from methyl 4-[4-C2-C6-C (7-chloro- 

15 2-quinolinyl )methoxy }-2-naphthyl ]propanamido]phenyl3bu- 
tanoate, the title compound was prepared as a white 
solid with melting point 176.4-177.8*0 (69% yield). 
^H n.M.K. (300 MBz, DMSO) 6 ppm: 1.42 (d, 3H); 1.69 (q, 
2H); 2.11 (t, 2H); 3.89 (q, IH); 5.43 (s/ 2H); 7.03 (d, 

20 2H); 7.26 (dd, IH); 7.37 (d, IH); 7.45 (m, 3H); 7.61 
(dd, IH); 7.71 (m, 3H); 7.81 (d, IH); 8.01 (d, IH); 8.05 
(s, IH); 8.42 (d, IH)*; 9.99 (s, IH). 

mo&lfl 211 W-r 4- ( IH-S-tetragQl vl ^phanvlmathvn- 

- 6- ( 2-guinQl invlmethoaev ^ -2-naphtha 1 ftn«» acAl. mmi 

25 2 1 A 2-Aee t vl -fi-methaxynaphtha 1 aba 

2-methoxynaphtbalene (10 g, 63.3 mmol) followed by 
acetyl chloride (5.8 ml, 79.8 nmol) were added drop by 
drop to a solution of aluminium trichloride (10.9 g, 
81.7 mmol) in nitrobenzene (50 ml) cooled at 0*c and 

30 under inert atmosphere. The reaction mixture was stirred 
at 0*c for 2 h and at room temperature for 18 h, then it 
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was cooled to 0*C, poured onto ice (50 ml)^ added with 
concentrated HCl (20 ml) and chloroform (25 ml). The two 
phases were separated and the organic one was washed 
with water ( 3x10 ml) , dried and the solvent was 



crystallization in methanol, thereby obtaining 7.9 g of 
the title compound as a white solid with melting point 
107-109*C (63% yield). 

K-M.R. (300 MHz^ CDCI3 ) 5 ppm: 2.69 (s, 3H); 3.93 {s, 
10 3H); 7.17 {m, 2H); 7.75 (d, IH); 7.83 (d, IH); 7.99 (dd, 
IH); 8-37 (s, IH). 

21B Methyl 6^methQXV>2>naDhthaleneacetate 

A mixture consisting of 2-acetyl-6*methoxyna- 
phthalene (3 g, 15.0 mmol), sulfur (0.72 g, 22.5 mmol) 

15 and morpholine (2 ml) was refluxed for 18 h, then acetic 
acid (11 ml) and concentrated HCl (18 ml) were added and 
reflux was continued for a further 24 h. After that the 
mixture was evaporated to dryness, added with methanol 
(60 ml) and concentrated H2S04 (10 ml) and refluxed for 

20 18 h. Finally the mixture was evaporated to dryness, 
added with ethyl acetate, washed with a 5% NaHC03 
saturated solution imtil the washing were neutral, dried 
and the solvent was evaporated off, to obtain a crude, 
which was purified by flash chromatography through a 

25 silica gel column. Bluting with petroleum 
ether: chloroform, 4:1, 2.5 g of the title compound were 
obtained as a white solid with melting point 75.7-76.5*C 
(72% yield). 

N.H«R. (300 HHz, CDCI3} 6 ppm: 3.90 (s, 3H); 3.96 (s, 
30 2H); 4.11 (s, 3H); 7.34 (m, 2H); 7.57 (dd, IH); 7«85 (s, 
IH); 7.88 (d, IH); 7«90 (d, IH). 



5 



evaporated off, to obtain a crude which was purified by 
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21C Mathvl 6-hvdrQ»v-2-naohthalcneaefel:al:e 

Following tbe process described in exaiiQ>le 1 (point 

A) , starting from methyl 6-Bethoxy-2-naphthaleneacetate/ 
the title compound was prepared as a yellowish solid 

5 with melting point 84.8-85-e'C (72% yield) 

% K.M.R. (300 MHz, CDCI3 ) 6 ppm: 3.74 (s, 3H); 3.77 (s, 
2H); 6.16 (m, IB); 7.03 (m, 2H); 7.32 (dd, IH); 7.56 (m, 
3H). 

MAi^»vl 6.f2-cniinolinvlmathoicv)-2-naphthaleneacetate 
10 Following tbe process described in example 1 (point 

B) , starting from methyl 6-hydroxy-2-napbtbaleneacetate, 
the title compound was prepared as a white solid with 
melting point 106 . 3-107 . 9 'C (82% yield) 

K.M.R. (300 MHz, CDCL3 ) 8 ppm: 3.72 (s, 3H); 3.78 (s, 
15 2H); 5.64 (s, 2H); 7.26 (d, IK); 7.33 (dd, IH); 7.38 
(dd, IH); 7.59 (t, IH); 7.74 (m, 5H); 7.86 (d, 3H); 8.15 
(d, IH); 8.22 (d, IH). 

21B 6-f2-QuinollnvlmethQ3ev^-2-naphthal»iiaaeetie acid 

Following tha process described in example 1 (point 
20 C), starting from methyl 6-(2-quinolinylme- 
thoxy )-2-naphthaleneacetate, the title compound was 
prepared (84% yield). 

K.M.R. (300 MHz, DMSO) 6 ppm: 3.75 (s, 2H); 5.60 (s, 
2H); 7.20 (d, IH); 7.31 (dd, IH); 7.35 (dd, IB); 7.60 
25 (t, IB); 7.68-7.83 (m, 6B); 8.20 (d, iH); 8.25 (d, IB). 

21P W- r4- f IH- 5-TetrazQlvl ^phenvlmethvl 1-6- t 2-miinel i- 
nvlmethQ«vW2-naphthaleneaeft<L«inidft 

Following the process described in example 1 (point 
F), starting from 6-(2-quinolinylmetbo- 

30 xy)-2-naphtbaleneaeetic acid and 4-(lH-S-tetrazo- 
lyl}]>enzylamine hydrochloride, the title compound was 
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prepared as a white solid witb melting point 2S6-257*C 
(58t yield}. 

N.N.R. (300 HBz, DMSO) 6 ppm: 3.66 {s, 2H); 4.39 (d« 
2H); 5.31 (8, 2H); 7.40 (n, 5H); 7.67 (t, IH); 7.82 {«, 
5 6H); 7.99 (m, 3H); 8.47 (d, IH); 8.73 (t,"lH). 

£jUm&l£ 2Zl methy; 4-r4-rr6-f 2-auinQlinvlma1->ir.yY>- 

-2-naDhthvncarbQxainidolDhenvnbutanoate 

22A 2-Cvano-6-hvdroxvnaph1:halen«. 

Following tbe process described in example 1 (point 
10 A), starting from 2-cyano«6-methoxynapbthalene, tbe 
title compound was prepared (91% yield). 

Ifl K.M.R. (300 MHz, CD3OO} 8 ppm: 7.17 (m, 2H); 7.51 
(dd, IH); 7.74 (d, IH); 7.82 (d, IH); 8.22 (s, IH). 
22B 2-CYanQ-6~f 2«cruinolinvlmethoxv^nanhthalen« 
3-5 Following the process described in example 1 (point 

B), starting from 2-cyano-6->hydroxynaphthalene , the 
title compound was prepared as a white solid with 
melting point 155. 0-1 5 5. 8 'C (70% yield). 

1h K.M.R. (300 MH2, CDCI3) 6 ppm: S.30 (s, 2H); 7.34 (d, 
20 IH); 7.46 <dd, IH); 7.60 (m, 2H); 7.80 (m, 5H); 8.18 (m, 
2K); 8.27 (d, IH). 

22c 6-(2-Quinolinvlm«l:ho»v>- 2.n«phthele acid 

A solution of 35% sodium hydroxide (35 ml) was 
added to a solution of 2-cyano-6-( 2-quinolinylmethoxy)- 
25 naphthalene (0.779, 2.5 mmol) in othanol (130 ml) and 
reflxixed for 24 h. After that the reaction was cooled at 
room temperature, added IM HCl to pH 5 and left to 
stand at 5-10 •€ for 24 h. After this time, the resulting 
precipitate was filtered,, washed witb cold ethanol and 
30 dried over phosphorous pentoxide, thereby obtaining 
0.796 g of the title compound as a white solid witb 
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melting point 239-240*C (96% yield). 

1h H.M.R. (300 MHz, DMSO) 5 ppm: 5.53 (s, IH); 7.39 (dd, 
IH); 7.54 (6, IH); 7.62 (t, 2H); 7.76 (m, 3H); 8.O0 (m, 
4B); 8.42 (d, IH); 8.53 (s, IH). 
5 22D Mathvl 4-r4-r TS-f a-quinolinvlmethoxv ^«2-naph- 

thvl 1 earboxamide Iphenvl Iblitanoatc 

Following the process described in example 1 (point 
F), starting from 6-(2-quinolinyl]nethoxy)-2-Dapbthoic 
acid and methyl 4-(4-aminophenyl)butanoate, the title 

10 compound was prepared (70% yield). 

N.M.R. (300 MHz, DMSO) 6 ppm: 1.75 (q, 2H); 2.17 (t, 
2H); 2.53 (t, 2H); 3.60 (s, 3H); 5.50 (s, 2H); 7.13 (d, 
IH); 7.38 (dd, IH); 7.53 (d, IH); 7.59 (dt, IH); 7.73 
(m, 4H); 7.86 (d, IH); 7.95 (m, 4H); 8.40 (d, IH); 8.47 

15 {B, IH); 10.25 (s, IH). 

Bxampla 23; 4-r4-rrfi.f 2~ertliBQlinvlmethexv\-2-Bat>hthvn- 
carboxamido^Phenvnbutanoie acid 

Following the process described in example 1 (point 
C), starting from methyl 4-r4-[C6-(2-quino- 

20 linylmethoxy )-2-naphthyl] carboxamido ]phenyl ]butanoate , 

the title compound was prepared as a white solid with 
melting point 231.9-232.5*0 (78% yield). 

^H N.M.R. (300 MHz, DMSO) 6 ppm: 1.75 (q, 2H); 2.17 (t, 
2H); 2.53 (t, 2H); 5.50 (s, 2H); 7.13 (d, IH); 7.38 (dd, 
25 IH); 7.53 (d, IH); 7.59 (dt, IH); 7.73 (m, 4H); 7.86 (d, 
IH); 7.95 (m, 4H); 8.40 (d, IH); 8.47 (s, IH); 10.25 (s, 
IH). 

SXAOSlfi 2iJ ll-r3-(lH>S-tet:rageWllphftTiv1 me- 

thyl 1 -6- f 2-Quinollnvlinethoxv ) -2-naph thaleneearboxami ^tj 
30 Following the process described in example 1 (point 

F), starting from 6-(2-quinolinylmethoxy )-2-naphthoic 
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acid and 3-(lH-5-tetrazolyl)benzylamine , the title 
compound was prepared as a white solid with melting 
point 234. 5-235. O'C (68% yield), 

N.K.R. (300 MHz, DMSO) 6 ppm: 4.63 (d, 2K); 5.53 (s, 
S 2H); 7.41 (dd, IH); 7.56 {m, 3H); 7.63 (f, IH); 7.75 (d, 
IH); 7.81 (dt, IH); 7.92 (m, 3H); 8.01 (m, 4H); 8.45 {d, 
IH); 8.48 (s, IH); 9.26 (t, IH). 

Bv;impie 25: mathvi 4-r4-r f 7-( 2-QuinQlinylmethPXY )-2-na- 
nhthvnearboxamidQlphenvnbutanoate 

10 7 s A .aut vid ime thvl a i 1 vlox Y-7-hydr oxYnapht ha lene 

t-butyldimetbylsilyl chloride (4.71 g, 31.2 nmol) 
was added to a solution of 2,7-dihydroxynapbthalene (5 
g, 0.031 mmol) and imidazole (1.9 g, 0.028 mmol) in dry 
VKF (30 ml), cooled at 0*c and under inert atmosphere. 

15 The reaction mixture was stirred for 2.5 h. After that 
ethyl ether (100 ml) was added to the reaction mixture, 
to give a precipitate which was filtered off. The 
filtrate was washed with a HaCl saturated solution (3x20 
ml), dried and the solvent was evaporated off, to obtain 

20 a crude which was purified by flash chromatosnraphy 
through a silica gel column, eluting with petroleum 
ether: ethyl ether to obtain 6.0 g of the title . compound 
as a white solid with melting point 104. 8-105. 8* C (70% 
yield). 

25 K.M.R. (300 MHZ, CDCI3) 6 ppm: 0.30 (s, 6H); 1.07 (s, 

9H); 5.86 (m, IH); 7.00 (m, 4H); 7.69 (d, IH); 7.70 (d, 
IH). 

:?snr 2~t-Bul:vldimethvlailvlQ«v-7-tirifluoromethvlsulfQ- 
itvnanhlihalene 

30 Pyridine (1.66 ml) and trif luoromethanesulf onic 

anhydride (4.32 g, 15.2 mmol) was added to a solution of 



wo 96/04267 



PCT/EP95/02970 



• 



47 



2-t-butyldimethylsilyloxy-7-hydroxynaphthalen« (3.5 g, 
12.7 nuool) in methylene chloride (15 ml), cooled at 0*C 
and under inert atmosphere. The reaction mixture was 
stirred at this temperature for 1 h, then diluted with 
5 ethyl ether (100 ml), washed in succession with O.OIM 
HCl, a NaHCOj saturated solution and a MaCl saturated 
solution, dried and the solvent was evaporated off, to 
obtain 5 9 of the title compound as an orange oil (97% 
yield). 

10 R.M.R. (300 MKs, CDCI3) 6 ppm: 7.24 (m, 3H); 7.67 (s, 

IH); 7.81 (d, IH); 7.87 (d, IH). 

2SC Methvi 7-t-butv idiinethvisilYloxv-2-naDhthalenecar- 
boxvlate 



15 sulfoxide (31 ml) Pd(OAc)2 (0.069 g, 0.31 mmol) and 
l,3-bi8(diphenylpbo8phino)propane (0.128 g, 0.31 mmol) 
were added to a solution of 2-t-butyldimethylsilyloxy-7- 
trif luorometbylsulfoxynaphthalene (3.6 g, 10.6 mmol) in 
absolute methanol (20 ml)« . The mixture was subjected 

20 to a carbon monoxide stream for 4 min, heated to a 75 *C 
for 3 h under carbon monoxide atmosphere « cooled at room 
temperature, filtered through eelite and methanol was 
evaporated off. The resulting solution was diluted with 
ethyl ether and washed in succession with water, 5% KCl, 

25 a 5% NaHC03 solution and a Naci saturated solution, 
dried and the solvent was evaporated off, to obtain a 
crude which was purified by flash chromatography through 
a silica gel column. Elutlng with petroleum ether: ethyl 
ether 98:2, 2.0 g of the title confound were prepared as 

30 a yellowish oil (60% yield). 

R.M.R. (300 KHz, CDCI3) 8 ppm: 0.27 (s, 6H); 1.04 (s. 



Trietbylamine 



(3.2 ml. 
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9H); 3.95 {s, 3H); 7.20 (dd, IH); 7.32 (d, IH); 7.84 (m, 
3H}; 8.44 (s, IH). 

2SD Methvl 7-hvdroxv-2~haphlihaleneearboxvlatft 

K2CO3 (1.5 g, 12.5 nmol) was added to a solution of 
5 methyl 7>t-butrl<liRieth7lsilyloxy>2-naphthalene- 
carboxylate (1.30 g, 4.17 mmol) in tetrahydrofurem (40 
ml) and methanol (40 ml) and stirred at room temperature 
for 4.5 h under nitrogen atmosphere. A RH4CI saturated 
solution and ethyl ether were added thereto, the phases 

10 were separated and the aqueous one was extracted with 
ethyl ether. The combined organic extracts were washed 
with water, dried and the solvent was evaporated off, to 
obtain a crude which was purified by flash 
chromatography through a silica gel column. Bluting with 

15 petroleum ether .-ethyl acetate, 4:1, 0.96 g of the title 
compound were obtained (98% yield). 

H-M.R. (300 MHZ, CD3OD) 6 ppm: 3.96 (s, 3H); 7.22 (m, 
2H); 7.80 (m, 3H); 8.39 (s, IH) . 

2S£ — MftthY l — 7« ( 2>quinolinvlmethe«v ^-2-n«t>hth«lenee«rbft- 
20 XYlM 

Following the process described in example 1 (point 

B) , starting from methyl 7-hydroxy-2- 
naphthalenecarboxylate , the title con^und was prepared 
(97% yield). 

25 1h H.M.R. (300 MH2, CDCI3 ) 6 ppm: 3.98 (s, 3H); 5.55 (s, 
2H); 7.36 (d, IH); 7.43 (dd, IH); 7.59 (dt, IH); 7.81 
(m, 5H); 7.95 (dd, IH); 8.16 (d, IH); 8.23 (d, IH); 8.47 
(«, IH). 

25F 7«f2-QuinQlinYlm6thQ«vi-?-n^ phthQir mt^iA 
30 Following the process described in example 1 (point 

C) , starting from methyl 7-(2-quinolinylmetho- 
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xy)-2-naphthalenecarboxylate, the title compound was 
prepared as a white solid with melting point 
227. 8-228. 8*C (83% yield). 

N.M.B. (300 MHz, CD3OD-CDCI3) 6 ppm: 5.52 (s, 2H); 
5 7.42 (m, 2H); 7.62 (t, IH); 7.76-7.95 (complex signal, 
6H); 8.11 (d, IB); 8.33 (d, IH}; 8.98 (s, IH). 
2SG Methy l 4-r4-r r7-f 2-QUinQlinvlmethQXV 1-2-naph- 

thvnearboxamidolphenvnbutanoate 

Following the process described in example 1 (point 
10 F), starting from 7-(2-quinolinylmethoxy)-2-naphthoic 
acid and methyl 4-( 4-aminophenyl)butanoate, the title 
compound was prepared as a white solid with melting 
point 166. 4-167. 9 *C (64% yield). 

H.M.R. (300 MHz, CDCI3} 6 ppm: 1.84 (q, 2H); 2.23 (t, 
15 2H); 2.52 (t, 2H}; 7.05 (d, 2H); 7.12 (d, IH); 7.26 (dd, 
IH); 7.60 (m, 8H); 8.06 (m« 4H}. 

Bxanole 26» 4-r4-rr7-(2-<niinelinvlmethexy W2-naphthvn- 
earboxamidQlphenvnbutanoie aeid 

Following the process described in example 1 (point 
20 C), starting from methyl 4-[4-[C7-(2-quinolinyl- 
methoxy)-2-naphtbyl]carboxamido]phenyl]butanoate, the 
title compound was* prepared as a white solid with 
melting point 300-302*C (80% yield). 

^H R.M.R. (300 MHz, DMSO) 6 ppm; 1.72 (q, 2H); 1.92 (t, 
25 2H); 2.50 (n, 2K); 5.54 (s, 2H); 7.15 (d, 2H}; 7.45 (dd, 
IH); 7.59 (d, IH); 7.70 (m, 6H); 7.90 (m, 4B); 8.33 (s, 
IH); 8.44 (m, 2H). 

BXflnPlg 21i H-r4-f IH-S-tetrazolvl ^phenvlmethyn- 

-7- r a-OMlpol invlmethoxv ^ -2-naphtha 1 flnaear boxamt da 
30 Following the process described in example l (point 

F), starting from 7-(2-qulnolin7lmethoxy)-2-naphthoic 
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acid and 4-(lH-5-tetrazolyl)benzylainine hydrochloride, 
the title compound was prepared as a white solid with 
melting point 224. 4-225. 9*C (87% yield). 

R.M.S. (300 MHz, DKSO) 6 ppm: 4.58 (d, 2H); 5. S3 {s, 
5 2H); 7.44 (dd, IH); 7.54 (m, 3H); 7.62 (t~ IH); 7.74 (d, 
IH); 7.81 (m, 2H); 7.99 (m, 6H); 8.36 {s, IH); 8.43 (d, 
IH); 9.24 (t, IH). 

£i(£amifi 2&1 filUzI 4-r2-rr7-f 2-QuinolinvlmelihQ»v\- 

-2-naDh1:hvl 1 earboxamido let hvl 1 benzoat e 

10 28A Methvl 4~evanemetihvlbftn»aar«i 

Methyl 4-chloromethylbenzoate (8 g, 43.3 nnol) 
dissolved in ethanol (6 ml) was added to a solution of 
soditutt cyanide (2.5 g, 51.0 mmol) in water (3 ml) and 
left at 100 *C for 3 b. The reaction mixture was cooled 

IS at room tenq^erature , added with ethyl ether (30 ml) and 
a HaCl saturated solution (10 ml). The two phases were 
separated and the aqueous one was extracted with ethyl 
ether (3x25 ml). The ether extracts were dried and the 
solvent was evaporated off, to obtaiA a crude which was 

20 purified by flash chromatography through a silica gel 
column. Bluting with petroleum ether: ethyl acetate, 3:2, 
6.1 g of the title compound were prepared as a yellowish 
oil (80% yield). 

^H R.M.S. (300 MHz, CDCI3) 6 ppm: 3.85 (s, 2B); 3.95 (s, 
25 2H); 7.44 (d, 2H); 8.07 (d, 2H). 

28B Methvl 4- f 2-aiBlTiQ«thvl ^benzoatfi 

Following the process described in example 1 (point 

B), starting from methyl 4-cyanomethylbenzoate, the 

title compound was prepared as a semi-solid oil (90% 
30 yield). 

^H K.M.R. (300 MHZ, CD3OD) 6 ppm; 3.07 (t, 2H); 3.32 (t. 
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2H); 3.92 (s, 3H); 7.44 (d, 2H); 8.03 (d, 2H). 

2eg BUhvl 4~r2-rr7-f2-quinoliT>v1fngthoxv)-2-naphthvn- 

earboxamid o1«thvnbenzoate 

Following the process described in example 1 (point 
5 F), starting from 7-(2-quinolinylmethoxy )-2-naphtboic 
acid and ethyl 4-(2-aminoethyl)benzoate, the title 
compound was prepared as a white solid with melting 
point 212.2-213.4*0 (83t yield). 

N.M.H. (300 MHz, CD3OD-CDCI3) 6 ppm: 3.02 (t, 2H); 

10 3.74 (m, 2B); 3.90 (s, 3H); 5.49 (s, 2H); 6.97 (t, IH); 
7.34 (m, 3B); 7.61 (m, 2H); 7.71-7.86 (complex signal, 
SH); 7.98 (d, 2H); 8.00 (m, 2H); 8.23 (d, IH). 

Example 22j 4- T 2- r r7- f 2-anino 1 invlmethoxv ) -2-naphthvl 1 - 

earbQxaitttdolethvnbenzoic acid 

15 Following the process described in example 1 (point 

C), starting from ethyl 4-C2-CC7-(2-quinolinyl> 
methoxy )-2-naphthyl]earboxamido]ethyl]benzoate , the 
title compound was prepared as a white solid with 
melting point 228.0-229.0*0 (63% yield). * 

20 N.M.R. (300 MHz, DMSO) 6 ppn: 2.92 (t, 2B); 3.53 (t, 

2H); 5.53 (s, 2H); 7.32 (d, 2H); 7.42 (dd, IH); 7.51 (d, 
IH); 7.63 (dt, IB); 7.72-7,94 (complex signal, 7H); 8.01 
(d, IH); 8.06 (d, IB); 8.25 (s, IB); 8.44 (d, IB); 8.70 
(t, IH). 

25 SzaSBlfi afij y-r 4- ( lH.S>f tragolvl >phenvlethvn- 

-7-<2-auiiiQliTivlmethoxv)-2-naphthalan«earboxamide 
30A Methvl 4-r2-(t-butoxvearbenvlamino^ethvnbengeatq 

IM NaOB solution (15.4 ml) and di-t-butyl 
dicaxbonate (2.27 g, 10.4 mnol) were a^ed to a solution 

30 of methyl 4-(2-aminoethyl>benzoate (l.S g, 6.96 nmol) in 
dioxane (30 ml) and water (15 ml) at 0*0. The reaction 
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mixture was stirred at room temperature for 18 h, 
keeping pH at 9-10 throughout the reaction by means of 
several additions of IM NaOH. Dioxane was evaporated off 
and the aqueous residue was acidified to pH 3 with IM 
5 HCl, extracted with ethyl acetate (3x50 ml), dried and 
the solvent was evaporated off to obtain 1.6 g of the 
title compound (92% yield). 

H.M.R. (300 MHZ, CDCI3 ) ^ PP"*' ^'^^ ^H); 2.83 (t, 

2H); 3,38 (q, 2H); 3.88 (s, 3H); 7.27 (d, 2H); 7.98 (d, 
10 2H). 

30B 4-r2-ft-ButQxycarbonvlamino)ethvnben2 oie aeid 

IM potassium hydroxide (34.1 ml) was added to a 
solution of methyl 4-[2-(t-butoxycarbonylami- 
no) ethyl ]benzoate (1.7 g, 6.82 nmol) in ethanol (380 ml) 
15 and stirred under reflux for 30 min. After that ethanol 
was removed, and the resulting solid residue was 
redissolved in water (35 ml), adjusting to pH 4-5 with 
10% acetic acid, thereby obtaining a precipitate which 
was separated by filtration, washed with ethyl ether and 
20 dried over phosphorous pentoxide, to obtain 1.3 g of the 
title compound (91% yield). 

M.M.B. (300 MHz, CD3OD) 6 ppm: 1.41 (s, 9H); 2.82 (t, 
2H); 3.30 (m, 2H); 7.32 (d, 2H); 7.92 (d, 2H). 
3QC 4-r2-ft-ButoxvearbonvlaBiinft ^ethvnb«>n7>;imi«l«> 
25 Triethylamine (1.7 ml, 12.34 mmol) and ethyl 

chloroformate (0.64 ml, 6.79 mmol) were added to a 
solution of 4-E2-(t-butoxycarbonylaminoethyl]benzoic 
acid (1.45 g, 6.17 mmol) in dry THF (100 ml). The 
reaction mixture was stirred at room temperature for 30 
min, then subjected to an ammonia stream for 30 min., 
evaporated to dryness and treated with chloroform to 
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remove the ethyl chloro formate excess, thus obtaining 
1.2 of the title compound (83% yield). 

1h K.M.R. (300 HH2, CP3OD) 8 ppm: 1.40 (s, 9H); 2.81 (t, 
2H}; 3.32 (m, 2H); 7.32 {A, 2H); 7.92 (d, 2H). 
5 3QD 4~r2-n:-.BiitQ«vearbonvlamino\«thvl Ibengonttrile 

A solution of 4-C2-( t-butoxy- 

carbonylanino) ethyl ]benzamide (0.5 g, 2.13 mmol) in 2 ml 
of OMF was added to a solution of phosphorous 
oxychloride (1 ml, 2.13 mmol) in dry DMF (16 ml), kept 

10 at 0*C and under inert atmosphere for 30 min. The 
reaction mixture was stirred at room temperature for 24 
h, then poured onto ice and extracted with ethyl acetate 
(4x25 ml), dried and the solvent was evaporated off, to 
obtain 0.35 g of the title compound (77% yield). 

15 N.M.S. (300 MRz, CDCI3 ) 6 ppm: 1.53 (s^ 9H); 2.93 (t, 

2H); 3.86 (t, 2H); 7.34 (d, 2H); 7.62 (d, 2H); 9.17 (s, 
IB). 

30E 5-r 4-( 2-t-ButQXVcarbonvlamino ^phanvll-lH-tetrazol 

Following the process described in example 1 (point 
20 D), starting from 4-r2-( t-butoxycarbonylamino)- 
ethyl]benzonltrile, the title compound was prepared (72% 
yield). 

R.M.R. (300 MBz, CD3OO) 6 ppm: 1.37 (s, 9B); 3.30 (t, 
2B>; 3.50 (t, 2H); 7.39 (d, 2K); 7.88 (d, 2H). 
25 30F 2«r4-f tg-S.Tetr«galvl ^phAtivnathvl amine 

Trifluoroacetle acid (0.37 ml, 4.8 mmol) was added 
to a solution of 5-[4-(2-t-butoxycarbonylamino)- 
ph€nyl]-lB-tetrazole (0,312 g, 1.20 mmol) in dry 
methylene chloride (4 ml) and stirred at room 
30 temperature for 18 h. After that the reaction mixture 
was evaporated to dryness to obtain 0.358 g of the title 
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compound as the trif luoroacetic acid salt (99% yield). 

N.M.R. (300 MHz. CD3OD) 6 ppm: 3.09 (t, 2H ) ; 3.28 (t. 
2H); 7.45 (d, 2H); 7.94 (d, 2H). 

3PG N-r4-flH-5-Tetra2o lvi^phanvlethvn-7-f 2-<niinolinYl- 
5 methQxv>-?-naDhi:halenecarboxamide 

Following the process described in example 1 (point 
r), starting from 7-( 2-quinolinylmethoxy )-2-naphthoic 
acid and 2-£4-(lH-5-tetrazolyl )phenyl]ethylamine , the 
title compound was prepared as a white solid with 
10 melting point 187 .4-189 .I'C (67% yield). 

N.M.R. (300 MHz, DMSO) 6 ppm: 2.97 (t, 2H); 3.55 (m, 
2H); 5.55 (s, 2H); 7.41-7.51 (complex signal, 4H); 7.63 
(t, IH); 7.78 (m, 3H); 7.89-8.08 (complex signal, 6R); 
8.27 (s, IH); 8.43 (s, IH); 8.72 (t, IH) . 
15 Bxampla 31: ethvl 4-r4-r Tfi-f 2-<mlnQlinYlmethoxY>- 
-2-naphthvnme1ihvlainlnQcarbenvnphenvnbutanoate 

31 A 2-Aminoniathvl-6-methoxvpaphthalene 

Following the process described in example 1 (point 
S), starting from 2-cyano-6-metho*xynapbthalene, the 
20 title compound was prepared (90% yield). 

3>H N.M.R. (300 MHz, CD3OD) 6 ppm: 3.92 (s, 3H); 4.25 (s, 
2H); 7.19 {dd, IH); 7.28 (d, IH); 7.50 (dd, IH); 7.79- 
7.88 (m, 3H). 

31B 2-Aee1ivlaminomethvl-6-methQXvnaphthalene 
25 Trietbylamine (2.9 ml, 20.5 mmol) and acetic 

anhydride (0.73 ml, 7.69 mmol) were added to a solution 
of 2-aminomethTl-6-methoxynapbthalene (1.23 g, 6.40 
mmol) in chloroform (200 ml), cooled at -30*C. The 
reaction mixture was left at this temperature for 2 h, 
30 then cooled at room temperature and added with water (50 
ml ) , the two phases were separated and the organic one 
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was washed wi^h a 0.2M BCl solution, dried and the 
solvent was evaporated off, to obtain the title compound 
as a yellowish solid with melting point 163-165*C (86% 
yield) . 

5 R.M.R. (300 MHz, CDCI3) 6 ppro: 2.03 (s, 3H); 3.90 (s, 

3K); 4.53 (d, 2H); 5.95 (s, IH); 7.13 (m, 2H}; 7.35 (dd, 
IK); 7.62 (s, IH); 7.68 (m, 2H). 
31C 6-AeetvlamlnQinethvl-2-naDhthol 

Following the process described in example 1 (point 

10 A), starting from 2-acetylaminomethyl-6-metho- 
xynaphthalene, the title compoiind was prepared as a 
white solid with melting point 219-222*C (93% yield). 
1h K.M.R. (300 MHz, CD3OD) 6 ppm: 2.09 (s, 3H); 4.50 (s, 
2H); 7.06 (m, 2H); 7.32 (dd, IH); 7.65 (m, 3H). 

15 ilC 2-Aee t vlamlnomathvl-6~ f 2-miine 1 iTivlmethoxv > naphi- h;,. 

Following the process described in example 1 (point 
B), starting from 6«acet7laminomethyl>2-napbthol, the 
title compound was prepared as a semi-solid oil (65% 
20 yield). 

N.M.R. (300 MHz, CDCI3 ) 6 ppm: 1.93 (s, 3H); 4.49 (d, 
2H); 5.44 (s, 2H); 5.85 (s, IH); 7.25 (m, 3H); 7.51 (t, 
IH); 7,67 (m, SH); 7.78 {d, IH); 8.07 (d, IH); 8.15 (d, 
IK). 

25 31B 2-Ainindmethvl-6-(2-cniinQllnvlntathogvlTiapht:haiftnft 

6M HCl (2 ml) was added to a solution of 
2-acet7laminometbyl-6- ( 2-quinolinylmethoxy )naphthalene 
(0.100 g, 0.281 nmol) in dioxane (10 ml) and refltuced 
for 18 b. After that the reaction mixture was cooled at 

30 room temperature, diluted with water (10 ml), IM NaOH 
was added to basic pH and extracted with ethyl acetate. 
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The organic extracts were dried and the solvent was 
evaporated off, to obtain 0.064 g of the title compound 
(731 yield). 

R.M.R. (300 MHz, CD3OD} 5 ppm: 3.89 (s, 2H); 5.34 (s, 
5 2H); 7.25 (m, 2H); 7.36 (dd, IH); 7,54 (tr, IH); 7.70 (m, 
5H); 7.84 (d, IH); 8.02 (d, IH); 8.24 (d, IH). 
31F Ethvl 4>M-formvlphenvl)butanQate 

Hexamethylenetetramine (1.6 g, 11.5 mmol ) was added 
to a solution of ethyl 4-phenylbutanoate (2 g, 10.4 

10 mmol) in trif luoroacetic acid (10 ml) and left at 80 *c 
for 18 h. After that the reaction mixture was evaporated 
to dryness, added with a NaHC03 saturated solution (40 
ml) and extracted with ethyl ether (4x50 ml). The ether 
extracts were dried and the solvent was evaporated off, 

15 to obtain a crude which was pxurified by flash 
chromatography through a silica gel column. Bluting with 
hexane: ethyl acetate, 9:1, 1«3 g of the title compound 
was prepared as a colourless oil (57% yield). 
1h N.M.R. (300 MHz, CDCI3) 6 ppm: 1.23 (t, 3H); 1.96 (m, 

20 2H>; 2.31 (t, 2H); 2.71 (t, 2H); 4.11 (q, 2H); 7.32 (d, 
2H); 7.78 (d, 2H); 9.95 (s, IH). 
31G 4>f3-gthQxvcarbQnvlproi>vl^ benzoic acid 

1 ml of Joneses reagent was added at 0*C to a 
solution of ethyl 4-(4-»formylphenyl)butanoate (1.16 g, 

25 5.29 mmol) in acetone (7 ml). The reaction mixture was 
stirred at room temperature for 18 h, then added with 
isopropanol (1 ml) and extracted with ethyl ether. The 
organic phase was dried and the solvent was evaporated 
off, to obtain 1.05 g of the title compound as a 

30 colourless oil (84% yield). 

^H N.M.R. (300 MHz, CDCI3) 6 ppm: 1.09 (t, 3H); 1.81 (m. 
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2H); 2.17 (t, 2H); 2.55 (t, 2H); 3.97 (q, 2H); 7.11 {d, 
2H); 7.87 (d, 2H); 9.11 (m, IH). 

31H Ethvl A~r4~rfg-r2-ouinolinv1fnAl:hQXV>«2-naphthvn- 
mathvlaminoearbQnvnphanvl 1 butanoate 
5 Following the process described in exampXe 1 (point 

F), starting from 2-aminomethyl-6-( 2-quinolinyl- 
raethoxy) naphthalene and 4- { 3-ethoxycarbonylpropyl ) ben- 
zoic acid, the title compound was prepared (61% yield). 
H.M.R. (300 MHz, CDCI3) 6 ppm: 1.26 (t, 3H); 1.95 (m, 
10 2H); 2.30 (t, 2H); 2.65 (t, 2H); 4.10 (q, 2B); 4.70 (d, 
2H); 5.40 (8, 2H); 7.25 (m, 5H); 7.70 (m, 9H); 8.15 (t, 
2H). 

Example 32 1 4-r4-r Tg-f 2~auinolinvlinethoxY)~2«naPhthyn- 

methylaminggarfegny 1 Iphenvl Ibutanoic acitf 

15 Following the process described in example 1 (point 

C), starting from ethyl 4-t4-C C6-(2-quinolinyl- 
methoxy ) -2-napbth7l]inethylaminocarbonyl}pheny 1 ]butanoa- 
te, the title compound was prepared as a white solid 
with melting point 185.9-187.8 (80% yield). 

20 M.M.R. (300 NRz, CDCI3) 6 ppm: 1.81 (t, 2H); 2.22 (t, 

2H); 2.64 (t, 2H); 4.60 (d, 2H); 5.48 (m, 5H); 7.40 (m, 
5H); 7.75 (m, 8H); 8.03 (m, 2K); 8.42 <d, IH); 9.05 (t, 
IH). 

ExaiHDla 33: y- r 4- (1 S-tierragolvl ) phenvlpropvll- 

25 >7-f2-auinolinvlmethQXV>-2-naphthalenecarboxamide 

33A 3-f4-BrQmQPhanvllpropan-l-Ql 

A solution of 4-bromocinnamic acid (5.0 g, 22 mmol) 

in 20 ml of dry ethyl ether was added to a suspension of 

altiminium lithium hydride (2*49 g, 66 nmol) in dry ethyl 
30 ether (130 ml) under inert atmosphere. The reaction 

mixture was stirred at room temperature for 2 hours. 
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then a KaCl saturated solution in water (80 ml) was 
slowly added, the two phases were separated and the 
aqueous one was extracted with ethyl acetate (3x50 ml). 
The organic extracts were dried and the solvent was 
5 evaporated off to obtain 3.60 g of the title compound as 
a yellowish oil (76% yield). 

N.M.R. (300 MHz, CDCI3) 6 ppm: 1.85 (m, 2H); 2.66 (t, 
2H); 3.65 (t, 2H); 7.06 (d, 2H); 7.39 (d, 2H). 
33B 3~M-CvanQPhenvl 

iO A mixture of 3-(4-bromophenyl)propan-l-ol (2.0 g, 

9.3 iranol), copper (I) cyanide (1.49 g, 16.7 mmol) and 
K-methylpyrrolidinone <13 ml) was stirred at 200 •€ for 
2.5 hours. After that the reaction mixture was cooled at 
room temperature, poured onto a solution of diethylamine 
(30 g) and water (80 ml) and extracted with ethyl 
acetate (3x40 ml). The combined organic phases were 
dried and volatiles were removed, to obtain an oil from 
which N-methylpyrrolidinone was removed by distillation 
under high vacuum (0,5 torr, 85 'C),- thereby obtaining 
0.78 g of the title compound (52% yield). 
1h N.M.R. (300 MHz, CDCL3) 6 ppm: 1.85 (m, 2H); 2.42 (s 
broad, IH); 2,76 (t, 2H); 3,64 (t, 2H); 7.29 (d, 2H); 
7.53 (d, 2B). 

33C 3>(4-Cvanoohenvl^prQ«vi H.oi-hanftBti1fon;«<»« 
25 TrlethyXamine (0.54 ml, 4.03 mmol) and 

methanesulfonyl chloride (0.30 ml, 4.03 mmol) were added 
to a solution of 3-(4-cyanophenyl)propan-l-ol (0.50 g, 
3.10 mmol) in dry methylene chloride (15 ml), cooled at 
O'C and under inert atmosphere. The reaction mixture was 
stirred at 0*C for 2 hours, after that was diluted with 
methylene chloride (50 ml), washed in succession with 
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0.05M KCl, with a NaCl saturated solution, dried and the 
solvent was evaporated off. 0.675 g of the title 
compound were obtained as a semi-solid oil (94% yield). 
N.M.R. (300 MHz, CDCI3) 6 ppm: 1.89 (m, 2H); 2.63 (t, 
5 2H); 2.85 (s, 3H); 4.05 (t, 2H); 7.14 (d, 2H); 7.38 (d, 
2H). 

33P 4-f IH-S-Tetrazolvl ^azidoproDvlbenzene 

Following the process described in example 1 (point 
D), starting from 3-(4-cyanophenYl )propyl 

10 methanesulfonate, the title compound was prepared (70% 
yield). 

N.M.R. <300 MHz, CDCI3 } 6 ppm: 1.79 (n, 2H); 2.63 (t, 
2H); 3.18 (t, 2H); 7.21 (d, 2H); 7.98 (d, 2H). 
33B 3-r4-(lB-S-T«trazolvl^phenvnpropvlamiTie hvdroehlo- 
15 ddft 

Following the process described in example 1 (point 
B), starting from 4-(lH-S-tetrazolyl)azidopropylbenzene, 
the title compound was prepared as a white solid 
(crystallized from methanol) which decomposes at 251 *C 

20 (87% yield). 

N.M.R. (300 MHz, CD3OD) 6 ppm: 2.03 (m, 2H}; 2.83 (t, 
2H); 3.00 (t, 2H); 7.48 (d, 2H); 7,97 (d, 2H). 

221 W- r 4 - ( IH- S-TatrazQl vl \ phenvlpropvl 1 -7 - f 2-<m i no 1 i - 

nvlmethQXv\-2-naph1i>nilaTteearboxamidft 

25 Following the process described in example 1 (point 

F), starting from 7«'(2-quinolinylm«thoxy)-2-naphthoic 
acid and 3-t4-(lH-S«-tetrazolyl)phenyl3propylamine, the 
title coB^und was prepared as a white solid with 
melting point 218. 0-219. 8*C (65% yield). 

30 N.M.R. (300 MHz, CD3OO) 6 ppm: 1.91 (m, 2H); 2.73 (t, 

2H); 3.33 (t, 2H); 5.52 (s, 2R); 7.42 <dd, IB), 7.45- 
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7.54 {complex signal, 3H); 7.63 (t, IH); 7.72-7.84 
(complex signal, 3H); 7.88-8.00 (complex signal, 4H); 
8.03 (dd, IH); 8.25 (d, IH); 8.28 (s, IH); 8.44 (d, IH); 
8.63 (t broad, IB). 
Biological activity tiasiiB 

The antagonistic activity on LTD^ of the compounds 
of the present invention is determined by means of an 
inhibition test of the [^hj.ltd^ receptor binding in 
guinea-pig lung membranes, and a test of inhibition of 
LTD4-induced contractions in the mienteric plexus of 
guinea-pig isolated ileum. 

I-Sfljjjtm^ receptor binding inhibition t«» st in mjin^^-p^ ^ 

lung mawhT-an«^ff 

Guinea pig lung membranes, containing the LTD^ 
15 receptors, are purified following the method described 
by Mong et. al. (Mong et al.. Prostaglandins, 2&, 805 
(1984)). These purified membranes (150 pg/rol) are added 
to an incubation mixture containing 10 mM of PIPES 
buffer (pipera«in-N,H'-bis{2-ethanesuafonic acid) (pH 
20 7.4), 10 KM of CaClj, 10 mM of 5 MgClj, 2 mM of 
cysteine, 2 mM of glycine, 0,5 nM of C^hJ-LTD^ 
(4700-6400 GBq/mmol) and different concentrations of the 
product under test in a final volume of 310 jil. The 
reaction mixture is incubated for 30 minutes at 25 'c. 

radioligand bound to the membranes is separated 
from the free one by dilution with 4 ml washing buffer 
(10 BH Tris-HCl (pH 7.4) and 100 mM NaCl) at O'C and 
filtration with Whatman GP/B filters, by means of a 
Brandel Cell Harvester. The filters are washed 4 times 
with a total volume of 16 ml of washing buffer at O'C. 
The radioactivity present in the filters is determined 



30 
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by liquid scintillation. 

The specific binding is defined as the difference 
between the total binding of I^Hl-LTD^ and the non- 
specific binding determined in the presence of 1 jiM 
5 LTD4. The data obtained in the competition tests are 
analyzed by a computational program, which determines 
the inhibition constant of each compound {K^) by means 
of the Cheng-Prusoff equation (Cheng et al., Biochem. 
Pharmacol., 22, 3094 (1973)). 

10 Ki = IC50 / (1 4 tL] / Kjj) 

wherein IC5Q is the concentration of compound which 
desplaces a 50% of the botind radioligand, CL] is the 
concentration of i^HlLTD^ free in the test and is the 
dissociation constant of the LTD^ obtained in an 

15 independent way by means of Scatchard analysis. 

Table 1 shows some of the activity values found for 
the compounds of the present invention. 

Inhibition test of the eontr«etion« Induced bv LTD^ In 
the mlentertc plexus of auin«>a-Dia iB olate'd ileum. 

20 The antagonistic activity of the compounds of the 

present invention in the isolated organ was evaluated as 
its ability to inhibit the contraction caused by LTD4 in 
the mienteric plexus of the ileum of Dunkin Hartley male 
albino guinea-pig, weighing 300-350 g (Cristol J. P. and 

25 Sirois P. Res. Comnun. Chem. Pathol., 423 (1988)). 

The smooth muscle of guinea-pig iletun exhibits 
sensitivity to leukotrienes and especially to LTD4, 
which acts as primary mediator in the inflammatory and 
allergic response (Carnathan G.w. et al. Agents Actions, 

30 20., 124 (1987)). 

The mienteric plexus is extracted from a 2-3 cm 
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segment of the terminal portion of the guinea-pig ileum, 
previously sacrificed by cervical dislocation. The 
plexus is put, at a tension of 0.5 in a 5 ml organ 
bath, containing a solution of Tyrode (137 mM HaCl, 2.7 
5 mM KCl, 1.4 mM CaCl2/ 0-4 mM HaH2p04, 11.9 mM NaHC03, 
0.8 mM MgSO^, 5.5 mM glucose), saturated with carbogen 
gas (95% 02^5% CO2 ) at 37*C. The solution also contains 
indomethacin (3*3 pM ) and atropine (0.4 12M ) to remove 
the action of the Intrinsic prostaglandins and the 

10 cholinergic responses. 

After a 45 minute stabilization period a maximum 
isotonic response is obtained (100% contractile 
response) adding to the bath chamber the LTD4 agonist 
(3 nK). This process is repeated until the same 

15 contraction response is obtained twice. The isometric 
measures are made in an isotonic transducer. 

After stabilization is restored, the product imder 
test is incubated at different concentrations (dissolved 
in 0.1% final concentration DMSO) for 2.5 minutes, and 

20 after that the contraction with LTD^ is induced again. 

The antagonistic activity is expressed as IC50, the 
concentration of compound which reduces by 50% the 
maximum contraction. 

Table 1 shows some of the values of activity fotind 

25 for the compounds of the present invention » 
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Table 1 

Inhibition of the 

-LTD^ receptor 
binding (nM) 



Inhibition of 
contractions 
induced in the 
ileian by LTD^ 
IC50 (nM) 



1 


9.2±2 


13 


2 


29.5±3 


66 


3 


12 . 0±3 


18 


5 


34.0±5 


>100 


6 


32.7±3 


>100 


10 


38.5±6.3 


>100 


14 


68.0±5 


75 


18 


134±18 


100 


20 


190±21 


100 


21 


5,5±0.5 


6 


23 


30.O±1.2 


>100 


24 


28.0±3 


100 


26 


1.5±0.2 


38 


27 


7.812 


28 


29 


l.OtO.l 


8 


30 


3.411.9 


24 


32 


44115 


100 


33 


13.112 


87 
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CLAIMS 

1. A compound of formula I, 



5 




10 wherein: 

the substituent containing A is bound to the 6" or 7- 
position of the 2-naphthol system; 

the substituent containing B is bound to the benzene 

ring at any free position; 
15 , is hydrogen or methyl; 

-h2 is hydrogen, fluorine, chlorine or -OCH3, which is 

bound to the naphthalene system at any positions except 

the 2- and the one occupied by the other substituent; 

-r3 is hydrogen, fluorine, chlorine or bromine; 
20 -A- is a -co-HR^- or -HR*-co- group, wherein R* is 

hydrogen or methyl; 

-B is a 5-tetrazolyl or -coorS group, wherein R^ is 
hydrogen/ a ( 03^-04 )-alkyl or a phenylalkyl group of less 
than 10 carbon atoms; 
25 m is 0 or 1; 

n and p are integers from 0 to 6, with the proviso that 
n -t- p is less or equal to 6; 

as well as the solvates and pharmaceutical ly acceptable 
salts thereof. 

30 2. A compound according to claim 1, wherein Rj is 
hydrogen, B is a S-tetrazolyl or COOR* group, and r5 is 
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hydrogen, methyl, ethyl or benzyl. 

3. A compound according to claim 1 or 2, wherein is 
hydrogen or chlorine , and -A- is •COHH- or -HHCO-. 

4. A compound according to any one of claims 1 to 3, 
5 wherein the substituent containing A is bound to the 6- 

position of the 2*naphthol system* 

5. A compound according to claim 4, wherein is 
hydrogen, m is 1, and --A- is -HHCO-. 

6. A compound according to claim 4, wherein -A- is 
10 -COHH-. 

7. A compound according to claim 6, wherein n and p 
are integers from 0 to 3* 

8« A compound according to any one of claims 1 to 3, 
wherein the siibstituent containing A is bound to the 7- 
15 position of the 2-naphthol system. 

9. A CMipound according to claim 8, wherein R^ is 
hydrogen, m is 1 and -A- is -CONH-. 

10. A compound according to claim 8, wherein m is 0 and 
A is -C01IH-. 

20 11. A compound according to claim 10, wherein n and p 
are integers from 0 to 3« 

12. A compound according to claim 1 selected from the 
following ones: 

N- [4- ( lH-5-tetrazolyl )phenylmethy 1 ]-2-C 6- ( 2-quinolinyl- 
25 methoxy ) '-2-naphthyl Ipropanamide ; 

H- 1 3- ( lH-5-tetrazolyl )phenylroethyl ]-2- C 6-( 2-quinolinyl- 
methoxy )-2-»naphthyl 3 propanamide ; 

N-[2-(lH-5-tetra201yl)phenylmethyl]-2-C6-{2-quinolinyl- 
methoxy ) -2-naphth7l 3propanamide ; 
30 H- [ 4- ( lH-5-tetra2olyl )methylphenyl ] -2- [ 6- { 2-quinolinyl- 
methoxy ) -2-napht hyl 3 propanamide ; 
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N-[ 4- ( lH-5-t etrazolyl )methylphenyl ] -2- [ 6- ( 2-quinolinyl 
methoxy }-2-naphthyl Ipropanamide ( sodium salt ) ; 
4- [ 2- [ 6- ( 2 -quinolinylme thoxy ) -2-naphthy 1 ]pr opanamido ] - 
benzoic acid; 

5 4- 1 4- [ 2- [ 6- { 2-quinolinylmethoxy ) -2-naphthyl ]pr opanami- 
do]phenyl]butanoic acid; 

4- 1 2- [ 6- ( 2-quinolinylinethoxy )-2-naphthyl Jpropanamidome 
thyl] benzoic acid; 

3- [ 2- C 6- ( 2-quinol inylme thoxy ) -2-naphthy 1 ]propanainidome 
10 thyl]benzoic acid; 

4- [ 2- C 6- ( 2-qulnol inylinethoxy ) -2-naphthy 1 ] propanamido ] - 
phenylacetic acid; 

3- C 2- C 6- ( 2-quinol iny Ime thoxy ) -2 -naph thy 1 ] propanamido ] - 
phenylacetic acid; 

15 4- [ 4- [ 2- C 6- [ ( 7-chloro-2-quinolinyl )methoxy ] -2-na- 
phthyl 3 propanamido 1 phenyl ]but anoic acid ; 
H-t4-(lH-5-tetrazolyl)phenylroethyl]-6-(2-quinolinylme- 
thoxy)-2-naphthaleneacetamide; 

4- t4-[C6-{2-quinolinylmethoxy)-2-naphthyl3carboxaroido]- 
20 phenyl] but anoic acid; 

K- [ 3- ( lH-5-tetrazolyl )phenylmethyl ]-6- ( 2-quinolinylme- 
thoxy}-2-naphthalenecarboxamide; 

4- [ 4- [ 1 7- ( 2-quinolinylmethoxy ) -2-naphthyl ] car boxamido ] - 
phenyl] but anoic acid; 

25 N-C4-(lH-5-tetrazolyl)phenylmethyl]-7-{2-quinolinylme- 
thoxy } -2-naphthalenecarboxamide ; 

4- [ 2- [ 1 7- ( 2-quinolinylme thoxy ) -2-naphthy 1 ] carboxamido ] • 
ethyl ]benzoic acid; 

H- [ 4- { lH-5-tetrazolyl )phenylethyl ] -7- ( 2-quinolinylme- 
30 thoxy)-2-naphthalenecarboxamide; 

4- 1 4- [ [ 6- ( 2-quinolinylmet hoxy ) -2-naphthyl ] roethy laroino- 
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carbonyl] phenyl ]butanoic acid; 

K- [ 4- ( IH- 5-tetra20lyl ) pheny Ipropyl ] - 7- ( 2-gulnol iny Ime- 
thoxy)-2-naphthalenecarboxamide. 

13. A process for the preparation of the compounds of 
general formula I of claim 1 , and of the 
pharmaceutically acceptable salts thereof, wherein: 
a) when in formula I -A- is -CO-HR*-, then a compound of 
general formula ZI, 



10 A*^*^ I 




:CH) -COOM 

■ II 



XX 

wherein R^, r2, r3 ^nd m have the above defined 
15 meanings, is reacted with a compound III, 




It * p 

^ IIX 
XII 

20 Wherein R^, n and p have the above defined meanings and 
D can be equivalent to the group B in I or, when B in 
formula I is COOH, then D contains suitable earboxy- 
protecting group; the reaction between II and III being 
carried out in the presence of a car boxy-activating 

25 agent and a base, to obtain a compound of formula IVa, 



r)Q-cl:B)-2«pccH,r^ 



30 zva 



which is equivalent to I, or is converted into i by 
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removing of the carboxy-protecting group; 

b) when in formula I -A- is -NR^-CO-, then a compound of 

general formula V, 

V 

wherein R^, r2^ r3^ r4 ^^^^ have the above defined 
10 meanings, is reacted with a compound VI 




H00C-(CH,rjY_j2<CH, 

2 P VI 

VI 

15 wherein n, p and D have the above defined meanings; the 
reaction between V and VI being carried out in the 
presence of a car boxy-activating agent and a base, to 
obtain a compound of formula ivb. 



fY^iB>-N-c"-CCH,r^ 




IVb 

which coincides with I, or is converted into I as 
25 described above for the compound IVa; 

c) and, if desired, the compound of general formula I 
is converted into the desired salt, by treatment with a 
base or a suitable ion-exchanger, according to 
conventional methods. 

14. The use of a compound of any one of claims 1 to 12 
in the preparation of a medicament for the therapeutical 
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treatment of leukotriene-mediated diseases. 
15.. The use according to claim 14, wherein the 
leukotriene-mediated diseases are of inflammatory or 
allergic type* 

5 IS. The use according to claim 15, wherein the 
inflammatory or allergic diseases are: bronchial asthma, 
allergic rhinitis, allergic conjunctivitis, rheumatoid 
arthritis , osteoarthritis , tendinitis , bursitis or 
psoriasis • 

10 17. The use according to claim 14, wherein the 
leukotriene-mediated diseases are of cardiovascular 
type^ 

18. The use according to claim 17, wherein the diseases 
of cardiovascular type are: cardiac ischemia, cardiac 
15 infarction^ coronary spasm, cardiac anaphylaxis, 
cerebral oedema or endotoxic shock « 
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